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BALL AND ROLLER 


BEARINGS 


Fischer Bearings Company Ltd. now 


becomes Fafnir Bearing Company Ltd. 


Ihe manufacture of 


FBC bearings continues as before 


FAFNIR BEARING COMPANY LTD. WOLVERHAMPTON 


REGISTERED 

TRADE MARK g Ce] 
FAFNIR 

FBC 

FISCHER 





Cc A 
eA) SS 
‘ | 


4 


Full revs! 


Now that a new era of prosperity ts fast approaching 
t ‘ é 
consider the tremendous advantages television 


offers to the motor industry. 

1. It is now an established and indispensable 
advertising medium. 
It can play a vital role in marketing plans. 
It can, more than any other medium, demonstrate 
your range of cars in millions of homes. 
It can sell cars by swaying preferences, supporting 
dealers, and developing existing markets 


It can help expand the new, exciting markets 
which lie in the prosperous years ahead. 


Ou specimen campaign budgets, together 


Associated-Rediffusion will be pleased to show \ 


with interesting facts about your potential market viewing audience. Just contact Eric 


Laman (Holborn 7888) for full details 


ASSOCIATED-REDIFFUSION 


Television from London, Monday to Friday 


td., Television House, Ku 


Associated-Reditlusion Lt 


61 Cornwall Street, Birmingham 3. Tel: Ce 


Holborn 7888 


alse 


also Queer House, Queen Street VMancheste 
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Compressed Air 
at work in 


Vauxhall’s Luton 
extension 


SEVEN ATLAS COPCO AR9 COMPRESSORS are in use at Vauxhall 
Motors’ Luton factory — recently enlarged and modernised as part 
of a £36,000,000 expansion plan. These compressors supply air 
to the body fabrication shops, press shops and other departments, 
providing power for clutch movements; resetting presses ; mechan- 
ical handling; loading; welding; and mixing and spraying paint. 
In addition air is supplied for a number of pneumatic tools such 


as wrenches, grinders, drills and hoists 


ECONOMIC INSTALLATION 

The AR9 compressors were installed at a cost below that estimated 
for other compressors of the same capacity. The reason being that 
the AR9 occupies 25°, less floor space than is normal'y required 


with consequent economies in compressor house costs 


HIGH OUTPUT 
The Atlas Copco ARY combines thorough reliability of perform- 
ance with unusually high output per horsepower consumed. The 


installation at Vauxhall's has a total output of 22,540 c.f.m 


A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 


Atlas Copco manutactures portable and stationary compresscrs, ré drilling equipment 


loaders, pneumatic tools and paint-spraying equipment. Sold and serviced by companies or 


agents in ninety countries throughout the v 


Atlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 


or Atlas Copco, (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts 
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‘when the going” 
r istough.... 


eel 


FORGINGS 


/ 
FIRTH-DERTHON 


SHEFFIELD 
X DARLEY DALE 


4 16mm. Colour Film 
toith sound commentary, 
entitled “ Dri (4 Forgings 
in Alloy Steels,” 1s 
available on request 


THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 








For 1960 
THE AUTOMOTIVE PRODUCTS GROUP 


looks forward to playing an 


even fuller part in the continual 


progress of the Industry 





LOCKHEED DISC 















WOLSELEY 
6-99 





OUTSTANDING 
ADOPTION 

OF LOCKHEED DISC 
BRAKE SYSTEM 


Contorming to our policy, followed since the 


inception of our hydraulic brakes, we conducted A U STI N 


a considerable amount of research, exploring 
different types of disc brakes and their detail , 99 


design, and ultimately focused our conclusions 






upon one basic design. 

This design, adaptable to suit the disc brake 
requirements of individual cars, has been adopted 
in one or other of its variants by Britain’s biggest 
car manufacturers, and by specialists producing 


sports cars. 


STABILITY & HIGH PERFORMANCE 


Lockheed disc brakes, made to the same high 
standards of material and workmanship as the 
drum brakes that have made Lockheed famous, 
develop to the full the qualities of stability and 
high performance that are characteristic of the disc 
brake at its best. The brakes are self-adjusting. 


HIGH-VOLUME PRODUCTION 


The basic simplicity, characteristic of Lockheed 

productions, permits high-volume manufacture Be 

combined with close limits and _ strict inter- ol i 
changeabilitv. Pd A a V I ) 
THE LOCKHEED POWER LS 3 LITR . 
BRAKING UNIT (shown on left) 


the best of its kind —is available in two sizes, to 







suit all cars. 


BRAKES 






SUNBEAM 
RAPIER 





SOME OF THE NEW 
DEVELOPMENTS 
OF BORG & BECK 


i) ‘DIAPHRAGM’ TYPE 
RACING CAR CLUTCH 


This triple-plate clutch, designed expressly for 
competition and racing use, has the following 
special features: 
High torque capacity. 
Suitability for high r.p.m. 
Low inertia driven plates. 
Small overall dimensions and light weight. 
Ability to operate at high temperatures. 
Available with cither 1, 2, 3 or 4 driven 
plates. 
Interchangeable as a unit with twin and 
triple plate Borg & Beck clutches previously 


used for racing. 


8" AND 83" 
STRAP DRIVE CLUTCH 


This clutch embodies the successful self-centring 


frictionless strap drive to the pressure plate. The 
clutch can be installed in the sare size bell 
housing used with the standard Berg & Beck 
8” A.6 clutch, and the same types of flywhecl and 
release bearing can be used. According to the 
nature of the application, the clutch can be used 


with either an 8” or an 83" driven plate. 


or 


BORG & BECK CLUTCHES 


Regd. Trede Mark: Borg & Beck 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 


ONE OF THE 
AUTOMOTIVE PRODUCTS 
GROUP 
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MERCURY AIRTUG 


WITH KIRKSTALL AXLES 
MOVES THE COMET 4 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 5, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLE: FORGE, KIRKSTALL 
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There was Desoutter down at Hendon making 
pneumatic power tools and there up at 
Wolverhampton was Lang Pneumatic making the 
cylinders, valves and what-nots needed to 

control them. So what was more natural that the 
two should come together and provide complete 
LANG power installations for Industry ? All that was 
needed to join them up was a simple footpath. 


PNEUMATIC Z Nobody asked for a 72-mile motorway 


x ; ‘ 
_~ costing £21,000,000. After all, they only use 
(S-—! it twice a day when they take the tea up. 



















DESOUTTER — LANG PNEUMATIC comp!cte power tool installations 


DESOUTTER BROS LTD THE HYDI HENDON © LONDON :- NW 9 > COLINDALE 6346 


CRC 324 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


j. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 


Tel: Garstang 3308 

















Turbochargers... 





. the Emett and the Simms; Identical in principle: the difference is in their harking. The Emett 
harks back: to roads that. though dusty, could still be called open without raising a laugh; to 
summers that were always hot and drowsy: to motor cars that looked like grandstands or curio 
cabinets: to F. R. Simms himself. bowling through the English lanes in his latest Simms-Welbeck 
tourer, scattering pigs and chickens and sending bewildered, fist-shaking farmers scrambling into 
the hedgerows. Even in those days he was harking forward. 

Summers are not what they were. Motor cars look like frustrated space ships. Chickens have 


rrown so used to tractors that they have been known to nest in them. But machinery works much 
hetter. What the Simms Eberspac her turbocharger lacks in romantic charm it gains in efficiency 


ii 


made by a company with a long history of harking forward 


SIMMS MOTOR UNITS LTD. LONDON, N.2 
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DOW PLASTICS /or automobiles 


CONTRIBUTE PRODUCTION ECONOMY AS WELL AS BEAUTY 





‘ 
+ 


LATEX 566 for metal ¢ fitting STYRONW *440' v ating ducts ZERLON 150/ ht 4 instr enses SARAN | 


i tla Mies CHEMICALS 
R. W. GREEFF & CO. LTD., PLASTICS 
Gorrord House, 3! 45 Gresham Street, lon E ¢ 


tributor Dow F ¢ 


TYRIL STYRON ZERLON 
BRITISH RESIN PRODUCTS LTD., 


Devonshire House, Piccadilly, london, W Eng 


DOW CHEMICAL COMPANY (U.K.) LIMITED TEXTILE FIBRES 
48 Charles Street, London, W.1, England PACKAGING FILMS 











Transport Insulation with 


Polyurethane rigid foams 


made from I.C.I. ISOCYANATES AND POLYESTERS 
Ask for details of Daltolacs 21, 22 & 24 ® and Suprasec D ® 


Polyurethane foams provide excelent thermal insulation 
in all transport vehicles. They combine high thermal 
resistance with lightness, strength and low inflammability. 
Polyurethane foam components can be mixed on the site and 
poured or sprayed into position. The foams withstand vibration 


and adhere so firmly to adjacent surfaces that 


they actually strengthen the structure in which they are employed. 
EQ ‘GC Patented in the main industrial countries 
1.C.1, Sales Development Dept. (Polyisocyanates), IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Ship Cana! House, King Street, Manchester, 2. LONDON SW1 ENGLAND 
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— cooling specialists since motoring began 
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COVENTRY MOTOR FITTINGS 
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ESTABVISHED 1902 
































Regd. Office: LEDSAM ST., BIRMINGHAM 16. Phone: EDGbaston 2276 Works 





RCHDALE 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 


Output and quality 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 
of these operations, ARCHDALE can 


certainly show you the way to lower costs. 


We shall be pleased to submit complete schemes 


for your consideration. 


JAMES ARCHDALE & 


Get in touch with us. 


co. LTD. 


BLACKPOLE WORKS, WORCESTER. Phone 


A Member of the Staveley Coal & Iron Co. Limited Gre up 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 


Telephone: Coventry 89221 
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Worcester 27081 (6 lines) 


QUALITY TECHNIQUE 


Electronic Control 


The illustration shows one of our 

electronic measuring machines specially 

built for us and installed in the Piston 

Inspection Line at our Warwick Factory. 

The visual indicator has been enlarged 

to show in detail the arrangement by 

which seven dimensions are accurately | , 

checked in one operation, speeding pro- Me. 

duction and ensuring consistency of 

measurement withoutrisk of humanerror. 7 " 
, 


THE BRITISH PISTON RING CO. LTD., COVENTRY 


1909-1959 BRICO JUBILEE YEAR 





recording panel enlarged 
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SIZE 3 CABINEI 
MACHINE 





fy 
_ ' ! SIZE 2 CABINET 
\ N 
s 1ACHINI 
= ~< 
“yy MINOR CABINET 


MACHINE 


All hungry for work and ready to tackle all you put before 
them. They are not particular what they get whether it Is 
engine parts or crank cases, gear wheels or castings. Power- 
ful and accurate jetting action rapidly removes all the 
grease and swarf, even from many of those particularly 
difficult corners. And, this is why Dawson equipment Is so 
widely used in car engine manufacture for cleaning cylinder 


blocks and other complex parts. 


Whatever your problem our wide experience and extensive 


technical resources are at your disposal, 





Sole Distributors 


DEGREASING AND DRUMMOND= ASQUITH LTD. 


CLEANING PLANT BLU as C2 Cro, Ca St., Birmingham 
Tel. Midland 343! 


a 








Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (5 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Wanstead 7777 (4 lines) 
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7,000,000 dimensions are being inspected per hour on Sigma 


Multi-dimension Inspection Machines—33°(, on in-process 
measurements for quality control—operating throughout the world— 
inspecting parts from watch components to wagon carriage wheels 
—up to sixty dimensions are being measured simultaneously—equip- 
ment available for economical, multi-dimension inspection of small 
to medium batches, mass-production or automation production methods. 


Archdale 22-station In-line Transfer Machine for automatic production of three different types of disc brake caliper. A 
Sigma Liquicolumn) Inspection Machine controls quality,of parts produced. This fully-automatic inspection unit inspects 
twenty-two dimensions, at two stations, and provides the following information 
(a) Those dimensions which are stable or otherwise. 
(b) Drift from size towards tolerance boundaries 
(c) ‘a’ and *b’ determine, whilst production proceeds, the period the machine can continue to produce 100% good parts 
“If a faulty component is produced, the Sigma unit will stop the machine 


ALFRED 





= £TO., COVENTRY 
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is a difficult prisoner... 





and it must be kept in 
solitary confinement 
too; no fraternisation 
with that insidious 
enemy dirt, either. 
SuPerfect Oil Seals 
are the perfect gaolers. 
They do their job so 
cheaply, so efficiently, 
and so silently that 
they are usually completely 


forgotten. 














SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘ SuPerfect’ Hydraulic Packings and ‘O”’ 
Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Aeroquip’ Flexible Hose with detachabl: re-usable 
fittings; ‘Fidrac’ mechanical rubber mouldires; ‘ Redcaps’ 
Polythene Protective Caps and Plugs. 
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—reduce production times 
and costs in your sheet-metal 


dept., install— 


MODEL K.F. 653C 


ALFRE 


ECKOLD PICCOLO 


FOKKER-ECKOLD 


sheet-metal shapers 


A range of machines which provides a simple and 
rapid method of cold forming by the process of 
stretching and shrinking, mild steel, stainless steel, 
titanium, copper, brass or aluminium alloy into a 
variety of shapes, some of which are illustrated 
above 

Special tooling is available for profile forming, re- 
forming, pipe reducing, planishing, upsetting and 
flattening. 


Models available:- 

Type H.F.80, a hand operated machine with capacity up to 4” 
(Aluminium) thickness 

Piccolo, a small! versatile and mobile machine of medium cap- 
acity up to 14 S.W.G. (Brass) thickness 

Type K.F. 400 with a two-speed motor providing a choice of 
300 or 600 strokes a min. Capacity 74” (Aluminium) thickness 
Type K.F. 653C, the largest in the range with a choice of 150, 
300 or 600 strokes per min 





' HERBERT LTD., COVENTRY 
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Foctored Division, Red lane Works. GB 


AD. 354 
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“ AUTOMOTIVE 
ENGINEERING 
LIMITED 


(One of the Sheepbridge Engineering Group) / 








On the Rolls-Royce approved list 





The Green, Twickenham, Middlesex Telephone: POPesgrove 2206/9 Telegrams: Motif, Twickenham 
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The superior design of these products is 
the result of prolonged research and 
development. They are far in advance 
of similar tools of comparable price 
and much faster speeds and feeds are 
achieved with the cutters. Please write 
for leaflet No. Il **AN ADVANCE 
IN MILLING”’. 


* 


Comprehensive 


SAMUEL OSBORN & CO., LIMITED 
poncnaten = CLYDE STEEL WORKS - SHEFFIELD 


constantly 
maintained Fine Steelmakers - Steelfounders + Engineers’ Toolmakers 
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LEE of SHEFFIELD 


BRIGHT BARS, COLD ROLLED STRIP AND FLATTENED WIRE, HIGH STRAIN STEEL WIRES, “TRUBRITE” STAINLESS STEEL STRIP AND WIRE 
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Most engineering components are built 
to last. Hoffmann Ball and Roller Bearings 
are no exception. Take the average motor 
ar. Bearing renewals are almost as rare 
as snow in summer; in fact, the bearings 
often outlive the car. 

They just roll on smoothlyafid effortlessly 
because wear is almost non-existent. 


Their record is the same in every field 


of engineering. 


BALL AND ROLLER 


BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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THIS year we are making and 


















marketing twenty-one new products 
and among these we hope there will 


be the key to many of your problems. 



































SOUTHERN INSTRUMENTS LIMITED CAMBERLEY SURREY CAMBERLEY 3401 
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INTRODUCING 


QUICKER SPEED CHANGE 

LIGHTER TO HANDLE 

EASIER TO MANOEUVRE 

FINER FINISH OBTAINED The M300 is an entirely new 


machine specially designed for 


use in the tool room and in all 
cases where finish is of paramount 
importance. Optimum speeds are 


aw we available for cutters in steel or carbide. 


B. O. MORRIS LTO., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE: $3333 (P.8.X.) 
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the man behind the wheeil? 


‘A vehicle is only as good as its transmission.’’ Some people might 
feel disposed to argue about this—but not anyone at the Automobile 
Gearbox Division of David Brown. We believe it. We live by it. 
We make it the basis of our business. 
In the days when the internal combustion engine was fighting 
it out with the horse, David Brown were making gears and 
gearboxes. We are still making them—‘standards’ and ‘specials’; by 
which we mean ‘standards’ that are special and ‘specials’ that are extra special. 
And we make them in a wider variety than you will find anywhere else in the country. 
And so, when the man behind the wheel has behind him the name of David Brown, 
he can have confidence in the transmission. Every confidence. And this applies whether 


the vehicle in question is a lorry, a van, a bus, a tractor or a forklift truck, 








MODEL 557/480 

peed. Forward control. 
Constant mesh on all speeds. 
Maximum engine torque 
480 1b. /ft. 

Approximate weight 470 lb 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


AUTOMORILE GEARBOX AND GEAR DIVISIONS PARK WORKS, HUDDERSFIELD THI HUDDERSFIELD 4500 





No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs. 1” 
to 4” long, 22 to 18 
3.W.G., 2?” to #* 
diam 6 6 each. 


“lf only [had an 18G 7 
expansion spring!” 


7 

* 1 
MIN sates 7 
vane 

, A Yiny, Y 


s 
/ 


3 doz. As- 
to 4” long, 
diam., 19G 

5 6 each. 


No. 98A. 
sorted | 
4 to i 
to 15SG 





No. 757. Extra Light 
Compression, | gross 
Assorted, 4° to ” 
diam., 4” to 24” long, 
27 to 19 S.W.G. 

15/- each. 


No. 388. 4 gross As- 
sorted Small Expan- 
sion Springs. j}” to 
14”, 18G to 21G. 

9 6 each. 








No. 758. Fine Expan- 
sion Springs. 1 gross 
Assorted $” to 
diam., $” to 2” long, 
27 to 20 S.W.G. 

15/- each. 


No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs %” to 14” 
3/32” to 3/16” 
21G to 24G. 

6 6 each. 


long, 
diam., 











No. 1024. 20 Compression Springs 
12” long. 4” to 4” diam., 24G to 18G, 
suitable for cutting into shorter lengths; 
30 Expansion 14” to 12” long, 
22G to 16G 

24 - each 


and 
5,32” to §” diam., 





Cut production costs with Terry Wire 


CIRC 


LIPS (Square Section) 


We can supply from stock in sizes from 4” to &”. 





There he is 


stuck for a vital spring, the job 


hung up, all because he can’t put his hand 


on the very thing needed to finish it. 


Don’t be caught out like this 


make 


practical use of TERRY’S BOXES OI 
ASSORTED SPRINGS where you'll find 


the exact spring you need for a thousand 


and one propositions. These handy boxes 


hold a wonderful variety of springs of every 


kind 


compression, expansion, heavy, 


light, long, short, in the gauge you want 


—just when you want it. 


Why not let us send you our fully illustrated 


list of BOXES post free? 


HERBERT TERRY & SONS LTD 


Redditch, Worcs. 


(Makers of Quality Springs 


for over 100 years) 


Have you a_ Presswork 
problem? If so let us have it 
and we'll help to solve it 
for you 


Wireforms and Presswork 


x interested in Springs? Ninth 
Edition of ‘‘Spring Design & 
Calculations” — post free 12/6 
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for heavy outdoor all-weather work 


& TWIN CURRENT RANGE 
HIGH range for plate welding ; . 65 Vat50—-3JI0A 
LOW range for sheet metal work . Vat 40—-220A 


Rated to BSS 638 1953 for 
continuous duty at maximum current . Load 20 kVA 


INFINITELY VARIABLE CURRENT CONTROL 


Over the full range. Current setting by handwheel. 
Indication from easily read scales mounted on machine top. 


HIGH POWER FACTOR 
The power factor is within the recommendations of the B.E.A.M.A. 
A built-in capacitor can be supplied if required. 


ROBUST CONSTRUCTION 


Heavily built cil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 


LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


Range of ACTARC Transformers. 


Air and Oil cooled MEDIA transformers aoe Voltage range 65 V 50-310A 
High Voltage range 95 V 40-220 A 


Oil cooled MASTA transformer - Low Voltage range 65 V 
High Voltage range 95 V 


ELECTRODES 
A wide range of Actarc electrodes is available. 
here are lime-ferritic electrodes for welding Air cooled MONTA transformer Low Voltage range 50 V me 
15-1 


medium carbon and low alloyed steel ; High Voltage range 90 V 
steel electrodes for general purpose work ; Two easily selected CAanieoly veritable current ranges. 
epaciel rods for vertical and overheed welding, Oil cooled MODULA (Tapped Choke) Low Voltage range SOV 30-2 
and for deep penetration ; electrodes for fast High Voltage range 80 V 40-185 A 
horigontal production work ; electrodes for Suitable for electrodes of the lime-ferritic and deep penetrating types and other 
bevier plate; non-ferrous electrodes for special electrodes requiring high striking voltages 
ninium, nickel and bronze. All transformers can be supplied for standard voltage supplies for connection to single 
or }-phase, 50 cycle A.C. systems. 
Special models available for other voltages and frequencies. 


MANUFACTURING CO.. LTD. 


ACTARC WORKS - NITSHILL GLASGOW, S.W:3 


Telephone ; BARRHEAD 2293/7 , Telegrams ; ACTIVARC GLASGOW 
LONDON OFFICE: 18 HERCIES ROAD, HILLINGDON, MIDDX Telephone Unbridge 8651/2 
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and ends with FERODO 


Anti-Fade Brake Linings 





FERODO LIMITED - CHAPEL-EN-LE-FRITH Oe 
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Is it “impossibly” complex ? 


H.D.A. are uncommonly competent 


Manufacturers in many fields—from automobiles to atomic power—know where 
to take their worst headaches: H.D.A. have a way with really disheartening 
problems that turns them into feathers in the caps of all concerned. Our 
Hiduminium extrusions are an example. They combine smoothness of 
surface and a uniformly fine, dense structure with the highest physical properties. 
They have solved many manufacturer’s problems—thanks to the special 
treatments evolved by H.D.A. to make one of their Hiduminium 
alloys precisely suitable for a particular application. Problems like 
this are always cropping up. H.D.A. is always solving them. 


Hiduminium J 
makes the most » Aluminium 


HIGH 
DUTY 
ALLOYS iro. stoven, sucks. 












































Here at the Wishaw factory of Smiths Clocks & Watches, 
a division of S. Smith & Sons (England) Ltd., they make 
time —or at least time pieces. Manufacturing a large 
proportion of Smiths clockwork alarms, industrial timers 
and domestic ringers, the factory produces some fifteen 
to twenty thousand units daily, over a quarter of which 
are exported. Four brazed components are fitted to 
each of these clocks and are brazed in a 20 kW Birlec 
mesh belt conveyor furnace. On the average the 
furnace works 18 hours a day for five days a week. 

* The cost of a furnace is not necessarily its purchase 
price. Any interruption in production may cause serious 
losses in output, particularly in modern factories where 
stocks are deliberately streamlined. The purchaser of a 
Birlec furnace can be confident that the equipment will 
not only meet his specification but will give uninter- 


rupted trouble-free service. 


AEI-Birlec Limited 


- BIRMINGHAM 24. Tel.: EASt 1544 





ERDINGTON 


NEWCASTLE-ON-TYNE 
CARDIFF 


LONDON SHEFFIELD 





GLASGOW 


nn 


SOR 
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Interchangeable, on the same 


mounting, with the standard 


Marles manual gear unit 


THE 
TYPE 3 
‘UNIVERSAL’ 
UNIT 






: 
aS) 
C4 =("= 


Illustrated above is the Type 3 ‘ Universal’ 






steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861° manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Lid. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 














N 











Lightweight 
Saffire 


has many 


advantages 


* Light to handle 


aa * Beautifully balanced 
4 
, ~ a A, 
4 / ) , > 
 — SO 1/¢ Pa LEL 4 * Designed by experts 
! ! ‘ “a AS 
As i, 
= 4 recision Mm 
4 A tot * Precision mad 
\ \ r 4 
. % r of, /, pA 
7 ae a hie { Ad * Greater flame stability 
i Sa 4 
* Surer resistance to backfire 














BRITISH OXYGEN GASES LIMITED 














4 


industrial Division, Spencer House, 
27 St. James's Piace, London S.W.1 
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R&™M ANGULAR’ CONTACT BEARINGS... 
4 


RANSOME & MARLES BEARING COMPANY EIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 
BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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Skilled hands 
appreciate... 





The Eclipse Range of tools includes:— 
Hack Saw Blades and Frames : Sheet Saws ‘ Surface Gauges 
Automatic Centre Punches . Scribers . Tap Wrenches . Pin Vices 
Pin Tongs . Angle Plates . Vee Blocks . Tool Bits & Tool Bit Holders 
Saw Sets . Coping Saws . Junior Saws . Piercing Saws . Fret Saws 
Jig Saw Blades . Trammel Heads . Instrument Vices . Pad Handles 
Permanent Magnets . Magnetic Chucks and Magnetic Tools 


Made by James Neill & Co. Sheffield Ltd., and obtainable from all tool artis 
U 
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Rapid, 
high-quality 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
and developing machine (formerly known as Model 
46/35) is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes XN 
and special ventilating systems are thus unnecessary, 


SRT MARAT | vit 


making it a simple matter to move the machine to a 74 © Exposure, development and print 
osure, develo ent anc 
/ delivery synchronized for simplicity 


new position at any time. 
of operation. 


4 All controls conveniently located for 
4 rapid, effortless adjustment. 
Pneumatic-assisted handling of 
Originals and sensitised material to 
obviate fatigue 
Complete design co-ordinated for 
exceptionally high potential output, 
Excellent mechanical layout giving 
Silent, vibrationless running. 
®@ Comprehensive maintenance service 
available at nominal cost. 


Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.\. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
{ZOFKLEX photoprinting machines can be hired 


as an alternative to outright purchase 








PHOTOPRINTING MACHINES & MATERIALS 
Full details from 

ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZI8C 
ILFORD, ESSEX. TELEPHONE: IL Ford 3000 
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If 
there were a Holroyd motto, it 
would be ‘do it ourselves’. Almost 100 years’ 
experience in machine tool and gear production has en- 
abled us to build up a sound technique for the production of 
worm gears. Nearly all the operations of manufacture and inspection 
—not only of worm gears but of gear cases too—are carried out by 
methods of our own devising. (We say ‘nearly’ all, because if we do come 
across a new machine or process we think might help us, we certainly don’t 
hesitate to snap it up!) Another thing: we don’t believe in making things in 
dribs and drabs, so there’s always a fine stock of standard worm gears and gear 
units in the factory, which helps us to keep prices low and delivery quick. But 
worm gears and worm gear boxes aren’t the only things we make. We also do a 
lively business in spur, helical, and bevel gears ; special machine tools; helical 
rotors for compressors, meters, and pumps ; rotor manufacturing equipment; 
rotor timing gears; and Holfos centrifugal castings and bushes. Holfos 
Phosphor Bronze, by the way, is a material of our own development and 
we use it, centrifugally cast, for all our gear wheels. It will take any 
amount of wear and has a very low coefficient of friction. These are 
undoubtedly the reasons why a Holroyd worm gear set up the 
World Record (on the Daimler-Lanchester Worm Gear 
Dynamometer) at the National Physical Labora- 
tory in 1931. That record is still 
unbeaten! 


HOLROYD 
first for 


worm gears 
and gearboxes 


CRC BI 
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for the HEAVY 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
little to the spring stiffness. They are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


Permitting universal pivotal movements combined 
with large loads, Spherilastik bearings are being 
used with great success on a number of new 
suspension systems. Rubber is bonded to the 
spherical inner member and to the outer member 
which is in three segments. Force-fitting in the 
housing pre-loads the rubber to increase life and 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


These are made in two types, one as 
illustrated and the other a still heavier 
duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 

Whatever your suspension, transmis- 
sion or vibration problems may be, our 
engineers are always at your disposal. 





METALASTIK LTD., LEICESTER 








FROM A HEW FACTORY WITH THE MOST 
MODERN MACHINERY AND KNOW-HOW, 
BACKED BY YEARS AND YEARS OF 
EXPERIENCE..... 


SOLID AND INSERTED TOOTH 
CUTTERS IN A COMPREHENSIVE 
RANGE OF TYPES AND SIZES 


Many are immediately available from stock 
Send for Brochure and Stock List 















DORMER WORKS 
WORKSOP, NOTTS 


TWIST DRILL AND STEEL COMPANY LTD 





SUMMERFIELD ST. SHEFFIELD 11 
Phone: 29181 (10 lines) Grams: PROELLS, SHEFFIELD 


DORMER CUTTERS ARE AVAILABLE THROUGH 
YOUR USUAL ENGINEER’S TOOL SUPPLIERS 
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QUALITY 
CASTINGS 


FOR 
QUANTITY 
SOR @en..in lron or Aluminium Alloy 



















age) ° 


Quality castings in grey iron, aluminium alloys and 


MANY Mazak are supplied. ag in large quantities <a" 
INDUSTRIES for a wide range of ~ industries, including 6, 
the major part > a “ of the British motor 
Vehicle Building tadesery. Our ¥ iron foundry 


Car Manufacture —_ 

has five fully. < mechanised unit 
PNiseds iaeMrlliciadia- og BS 

designed to E handle varying 


Coal Mining 


q 
He 


weights and sizes in order to provide maximum ‘ 


Machine Tools ny 
Chemical Plant economies in mass production. A large floor- + 
Railway Plant moulding section can handle castings up to 5 tons weight. The 
Electrical Appliances aluminium foundries produce a large tonnage 

Diesel Engines - by sand casting, gravity 
Shipbuilding 4 . die casting and pressure die 
Refrigeration rE 


D ic Appl F. suited -~thaagugptine 

omestic ures “Se pe 

extile Machinery | 4 [ a > - . 

Printing Machinery aa oF servers, | 2 ea! e 

industrial Trucks Call us in the next time you require : , ° 
g 


ult | oa) do Ql ALITY castings for quantity it J 


sc West Yorkshire Foundries Ltd 


AND 
London Office 
TR U E aymer Lane Leeds 10 Hanover House Hanover Square wi 


Telephone: Leeds 29466 Telephone. MAYfair 8561 


CAST 
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Cc electrically... 










































Beetle Polyester D.M.C., the new fast-curing 
moulding compound, is especially suitable 
for moulding electrical components. It has 
excellent anti-track and electrical insulation 
properties, high mechanical strength; dimen- 
sional stability above normal for thermo- 
Setting materials; good heat resistance. 
Aldridge Plastics Ltd. use Beetle D.M.C. for 
moulding several types of electrical distribu- 
tion gear, using conventional compression 
and transfer presses. Write for technical 
leaflets. 


60 amp. Input Junction Box 
moulded by Aldridge Plastics 
lid. for Siemens Fdison 
Swan. The four moulded com- 
ponents are shown in the inset 
drawings. 


th 


BEETLE dough moulding compound 


B.1.P. CHEMICALS LIMITED: OLDBURY: BIRMINGHAM: Phone: Broadwell 2061 GHP) 


London Office: Haymarket House, 28 Haymarket, S.W.1 + Phone: Trafalgar 3121 
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HARPER CAST DIES — 


overcame this pressing problem with © 


a handsome margin to spare! 


British Moulded Plastics Ltd. had to be in production 
within 12 weeks on this instrument housing for the 
Ford Motor Company. The job necessitated a single 
cavity compression mould normal steel tools cut from 


solid forgings would take 18/20 weeks to produce... 


. so Harper Cast Dies were ordered for the interim tooling and 
were ready in 6 weeks; tools were available for sampling within the 
scheduled 12 weeks ! Of two Harper dies tooled in September *957 
one was still in production in mid-July 1959. The total number of 
mouldings pressed was then 121,030, the greater percentage of these 


by the tool still in use. 


Although the cost of the Harper Cast Dies was higher than that of 
steel moulds, the tooling costs of the castings were approximately 
half and the mouldings were produced to programmed schedule. 





sania aR 
“ ee * ce 2 





HARPER 
CASTINGS 


Harper quality covers Spheroidal 
Graphite Iron (Mond Nickel Licence) and 
Meehanite Metal pressings, 


machining, enamelling and sub-assembly work. 


Grev Tron, 
castings 
The word MEEHANITE is o 


registered trade mark 


Also makers of the famous Beatrice 


Otl Heaters and Harper Housewares. 


It pays to consult Harpers when you need prompt service and top quality 


e VHAL 





January 1960 


e Engineer, 


ABBey 5906 MAN 


FOUNDED 1790 


ur mixtures 


ee HARPER & co. vO. WILLENHALL STAFFS 


HESTER, Phone: BlAckfriars 0295 











Accuracy is “built in” our 
products by the extensive use of 
optical instruments in the 
shaping of diamonds used in the 
manufacture of Diatipt tools 





L.M. VAN MOPPES & SONS (o1amono roots) LTD 
BASINGSTOKE HAMPSHIRE ENGLAND 











TELEPHONE BASINGSTOKE 4 TELEGRAM ATIPT BA TOKE 
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Engineers 
with 


vibration 


problems 


consult... 


SILENTBLOC 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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C.A.V. filtration — 
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Look at your diesel records—vehicles in service. Adequate 

fuel filtration will greatly help in keeping engines in good running 
order which would otherwise be idle during overhaul of 

fuel injection equipment. Wear of pump barrels and plungers, MADE IN ENGLANO 
and injectors is mainly caused by minute abrasive dust seein alll 
particles in the fuel, and the C.A.V. paper element filter is 
specially designed to remove these efficiently. It has far more 
effective filtering area than most other types, and 


consequently an excellent service life before choking, even 





though it removes more dirt. Tests have shown that the life 
of precision parts of injection pumps may be increased by 
six times by using this filter. But a/ways use the genuine 
C.A.V. element. Substitutes are apt to be unreliable—after 
they are partially choked they often let through more dirt 








than they retain, and are no safeguard at all. 
Service filters at regular intervals—and make sure you use 








only genuine C.A.V. elements. i 
j DIRTY FUEL 


Method of construction and flow of fuel 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W..3. 





AP 948 
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PHILIDAS 
LOCKNUTS 





“Wessex ''— extensively fitted 
with Philidas Self-Locking nuts. 


Vibration stresses are smoothed ot v skilled 
design, but in the Westland ** Wessex” assurance is made doubly 
sure by the extensive use of Philidas self-locking nuts 
at all vital points. The fantastic tenacity of Philidas 
self-locking nuts is due to an ingenious opposing-torqu 
cross-cuts feature which sets up a tension that only 


' da 


spanner can release. High vibration, heat change, oil 
infiltration, constant use under ever-varying stress 
nothing makes Philidas nuts work loose. Once 
tightened—they stay tight until a spanner shifts them 


WRITE FOR LATEST CATALOGUE 


) 2 = OS & GC bP Y_ &_ 


PHILIDAS DIVISION—WHITEHOUSE INDUSTRIES LTD 
FERRYBRIDGE, KNOTTINGLEY, YORKS 

Tel: Knottingley 2323 (Slines) Telex 55166 

London Office and Stockroom: 44 Hertford Street, W.!. Tel: LEGation 3888. Telex 23549 
Northampton Office and Stockroom: Countess Road, Northampton Phone: 3766. Telex 31624 
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RADITIONALLY THE BEST 


I 
! 


Clatonrite Weatherstrip being the original manufacture of Weatherstrip 





produced in this country, has outstanding advantages gained through 

the wealth of experience time has given to its manufacturers. Only 

such experience can find the answer to the problems of deciding upon 

CLATO N R | TF | the most economical section that can be used to function correctly to 
| give ease of application, and a positive water seal. Clatonrite Weather- 

strip has the added advantage of being designed to take che normal 

fillerstrip or our Claylastic fillerstrip which gives a high quality and 


lasting embellishment to the glazing rubber. 


STIKASTRIP 


Stikastrip, our well proved sponge strip, manufactured in Neoprene 
and PVC as well as natural rubber, is secured in position by its own 
adhesive, which may be reactivated at the time of application, leading 


to clean working conditions and a positive bond. 


Our Technical Staff is at your disposal to discuss individual applications 


HOWARD CLAYTON-WRIGHT LTD. 


RUBBER AND PLASTICS ENGINEERS 





WEULESBOURNE WARWICKSHIRE 


TELEPHONE: WELLESBOURNE 316 TELEGRAMS: CLATONRITE WELLESBOURNE 
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Metropolitan Plastics 


LIMITED 


Specialists in Thermo-setting Plastics 

















The illustration shows one of the many complicated parts we 
have moulded (and tooled) for R. B. Pullin & Co. Ltd. 

The Ring Assembly, 11!” diameter and varying in thickness 
is made from a special water- 


from approximately §° to l’, 
properties under 


resisting material with superior electrical 
humid conditions. The fourteen concentric silver rings, shown 
moulded in position, are so costly that rejects had to be 
avoided and, indeed, they were. 

This is not an exceptional case. The design, tooling, 
moulding and processing of thermo-setting plastics com- 
ponents, large or small, simple or complicated, few or many, is 
part of our normal daily routine. Our prices are reasonable, 
our quality superb, our promises meticulously kept. 


Why not consult us with your plastics problems? 


°1e Caste 


METROPOLITAN PLASTICS LTD GLENVILLE GROVE, DEPTFORD LONDON SE8 


Telephone: Tipeway 1172 
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INDUCTION 
HEATING 
EQUIPMENT 


GENERAL 
PURPOSE 
FURNACES 


CONTINUOUS 
CARBO- 
NITRIDING 


CARBURISING 
EQUIPMENT 


Every heat-treatment requirement of modern industry is met by the very wide 
range of Wild-Barfield equipment. 

Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 
being able to offer an unparalleled service both in research and manufacture. 


ELECTRIC 


WILD 
BARFELD FOR ALL HEAT-TREATMENT PURPOSES 


ugar Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


rn, Watford 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD-BY-PASS, WATFORD, HERTS. Phone: Watford 26091 (8 889 
w 
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YOUR DIESELS 
CAN REFUEL 
WITH SHELL DERV 
all over Britain 


Shell's nation-wide network of DERV Agencies 
ensures there is always DERV where and when 
your drivers need it, whatever route they travel. 
They can refuel on a pre-arranged credit system, 
or they can pay cash. Ask your local office of 
Shell-Mex and BP Ltd. for full details. 


You can 
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These names make aluminium news. 
Imperial Chemical Industries and Aluminum 
Company of America, household words 
on both sides of the Atlantic, combine to form 


a new name in aluminium —/JMPALCO. 
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Backed by ALCOA’s unmatched experience 
in the specialised field of aluminium and by 
L.C.I.’s great resources and world-wide 
organisation, IMPALCO will provide a new 


major source of aluminium. 


IMPaico 


for aluminium 


Imperial Aluminium Company Limited - Birmingham 
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GEAR TOOTH 
, ROUNDING & 
DE-BURRING 
MACHINES 


* 
TWO-SPINDLE HEAD AVAILABLE 
FOR VOLUME PRODUCTION 





Fast approach of bell-type cutter, self 
indexing after reaching pre-set depth and 
automatic stopping on completion of 
cycle, make the HURTH Model ZK5 an 


ideal machine for batch work on spur \W/2A\O Le’ : aN 
and helical gears, starter rings, clutches, 
etc. Maximum work-piece dia.: 12” ASSOCIATES LIMITED 


Range of teeth rounded: chamfered or 


de-burred 25-6 D.P., 7-110 teeth per 4, QUEEN STREET, CURZON STREET, LONDON, W.| 





gear. Speeds up to 120 teeth per minute. Telephone : GROSVENOR 8362-5 
Midland Office: WILFORD CRESCENT, NOTTINGHAM 
LET US DEMONSTRATE TO YOU. Telephone : NOTTINGHAM 88008. 





NRP 9050 
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Tough as the rock 


COR-TEN CAN TAKE IT 


Super-tractor shovel shifting rocky overburden (Photograph 
HEREVER you see steel taking savage punishment, by courtesy of Michigan (Great Britain) Limited) 
the chances are it will be SCW Cor-Ten from The 
Steel Company of Wales. 
With good reason. For over the past four years SCW 
Cor-Ten has built up a solid reputation for sheer tough- 
ness. More and more designers and users are specifying 


SCW Cor-Ten where high yield strength and corrosion and 
abrasion resistance are of major importance. . bh RAND 


Cor-Ten is tougher oy 
@ Weight for weight, the yield strength is 50°; higher than 
ordinary mild steel 


alternatively: Strength for strength, a saving of 4 of the 
weight is possible 
@ 4-6 times more resistant to atmospheric corrosion 


Please write to us at the address below for further 
information or for technical assistance in the 
application of SCW Cor-Ten to your products 


RAILWAY ROLLING STOCK 

AGRICULTURAL AND EARTH-MOVING EQUIPMENT 
ty MINE CARS » POWER STATION INSTALLATIONS 
@ Highly resistant to abrasion and fatigue PN BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 31628 
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where it matters...... 
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THOS FIRTH & JOHN BROWN LemMmsTtreo SHEFFIELO : ENGLANO 
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‘featherlight 


In this new design of spring, ALL the spring works— a) 

every ounce of steel plays its part in the deflection, F 

thanks to the correctly tapered plates made so that the 

spring is everywhere fully and uniformly stressed. 

There is a saving of up to 20%, in the weight of steel, giving a lighter spring which 
COSTS LESS! To say nothing of the reduction in unsprung weight which makes for 
a better ride. Springs with three or even two plates are practicable aid have with- 


stood the most rigorous testing. 


In the TWS ‘Featherlight’ Spring, material is replaced by workmanship. 


TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 
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melting snow and sleet Capasco takes care of the braking 





a non-tade 

july moulded 
BRAKE linings & 

cLutTcH faci NQs 


THE CAPE ASBESTOS COMPANY LTD 114 «& 116 PARK STREET LONDON W1 GROSVENOR 6022 
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LUBRICATING * 
. EQUIPMENT 


n aA BB 


The advantages of centralised 
systems for bearing lubrication 
are fully appreciated as an aid 
to production. Enots 


comprehensive range of 


lubrication equipment 

is adaptable to every 

industry and is indeed 

saving time, money 

and effort in the modern 

factory by reducing the number 
of breakdowns, eliminating 
costly repairs and adding years 
of service to the machine. 


Send now for a 


ONE-SHOT ‘ see ae 
oer vana complete set of fully 
LUBRICATING informative booklets 

SYSTEM 
which are free on request. 
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WITHSTANDS HIGH PRESSURE 


SHOCK 
RESISTING 





—_ SELF-LUBRICATING BEARINGS AND POWDER motes, Pants 


THE MANGANESE BRONZE & BRASS CO LTD Elton Park Works Hadleigh Rd Ipswich - Grams: Qilite Ipswich « Tel: Ipswich 55926 
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MIDCYL RESEARCH 





helps smooth out problems 


life for the Auto Engineer is not always placid, 
but the continued research of Midcy/ helps 
smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., 


SMETHWICK, STAFFS 


ow 78 
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THE ‘GACO’ M.I. OIL SEAL — 
i Scientifically designed to provide maxi- 


mum sealing efficiency with minimum 
friction. 


(fifo Compact light-weight one-piece con- 


struction eliminates internal leakage. 


(if Comprehensive range of both inch and 
metric sizes available. 


WRITE FOR FULLY ILLUSTRATED CATALOGUE 


MOI SEALS 
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| OIL SEAL DIVISION 
COAST ROAD, WALLSEND-ON-TYNE 


Telephone : Wallsend 6455! 
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MI EADOW FELT 


DOES SO MANY JOBS SO WELL 
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DU PONT Neoprene 
PARTS IN THE ROVER 3 LITRE 


Rover's famous 3 litre is an outstanding example of the way Du Pont neoprene 
also plays a part in Britain's go-ahead motor car industry. Du Pont neoprene 
applications include: steering hose, brake diaphragms, wire coverings, lamp 
gaskets, suspension dust boots, protective coatings and adhesives. Automobile 
engineers are doing many interesting things with neoprene, Du Pont's versatile 
synthetic rubber. They specify neoprene because it offers ba/anced resistance to 
all the causes of deterioration—including petrol and oil, ozone, sunlight heat and 
weather. And because it can be compounded and formed in many ways, to 
perform many specialized functions supremely well. Du Pont neoprene can be 
utilized in more ways than you may have realized. For a copy of the Du Pont 
Elastomers Notebook, featuring new developments with Du Pont neoprene, 
send us the coupon below. 


CSTIESUTORNS Du Pont Company (United Kingdom) Ltd, 76 Jermyn Street, London, S.W.1 


Ol ) PON ND neoprene 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


ESTABLISHED 1802 


Du Pont Company ‘United Kingdem) Ltd i 

76 Jermyn St., London, S.W.1, England ee —— = 

Automobile Engineer. - 1:60 - G.B 

Please send me a copy of the Du Pont ee _COMPANY 

Elastomers Noteboo 

1 am particularly interested in naan a 


— CITY COUNTR‘ 
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guality & precision 


Issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 + Telex: 55166 


distribution throughout the world 
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at it this way... 





.. . the best brake discs 
and calipers are in high duty 


cast iron by 








DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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AUTOMOBILE 
ENGINEER 


CONTENTS 
Editorial o-operation Needed for Faster Progr 


ZF Gearbox Development Evolution of a range of 


roxes in which the speed changes are effected by means 


" 
} 


, 


yn ulti-plate disc clutches 
Filing Drawings and Other Documents An automati 


stem for storage in a small space, and for subsequent rapid 


lection and reproduction 


Current Uses of Plastics A revtew of the more important 


appli ations of s ynthe tic materials to automobile prac 11c¢ 


Routemasters with Air Suspension London Transport 
Executive to fit 50 buses with four types of experimental 


equipment 


HOLLOW RUBBER SPRINGS IN ‘ Ramrod Lubrication System Discovery by The Glacter 

CONJUNCTION WITH LEAF SPRING RE Td . Me ade 

OF REDUCED CAPACITY. GIVE A Metal Co. Ltd. throwing new light upon the bearing 

PROGRESSIVI SUSPENSION | RATI lubrication problem 

AND SUSTAIN OVERLOADS WITHOU' 

ADDING TO NORMAL DEFLECTION , 

tHE LOADED INSTALLATION ABOVI Progressive-rate Suspension Hollow rubber springs in 
N 3R ; I IRAILEI j 

so 6 . ane ;, combination with leaf or coil springs enable vehicles to fulfil 

exacting operational demands and require only a minimum 


modification of existing standard designs 


Published the second Wednesday in every month + Norton Automatic Crankpin Grinder Transfer-typi 


by ILIFFE & SONS LIMITED machine aggregate for finish grinding the pins of 6-throz 
Dorset House, Stamford Street, London, SI 
Telephon crankshafts eliminates all manual effort in loading and 
Telegrams 
is £3 Os Od including the special number * A New Automatic Stamping Press The Precision Flexopress 


Canada and 1. $ has a light alloy ram running on ball-bearing slid 


( ILIFFE & SONS LIMITEL +4 
: Vero Auto-Drill Jnteresting six-spindle automatic drilling 


machine with tape control 


Quality Control of Sheet Metal Eguipment for flax 
letection at continuous high speed, developed by the Chrysler 


fi 


ind Sperry Companies 


New Plant and Tools Recent developments in production 
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Which ball ? 


Even with a footbail there's a 
difference between the Soccer ball 
and one for Rugby, a distinction 
which reflects the different condi- 
tions of play. 


So, too, with ball and_ roller 
bearings; there is always one 
which is just right tor the job 
it has to do. Sketko always have 
that bearing available to the 
user, and will see that it is 


applied in the best manner to 


ensure his ultimate satistaction, 


THE ONLY BRITISH MANUFACTURER 
OF ALL UR BASIC BEARING TYPES 

BAL CYLINDRICAL ROLLER, 
TAPER LLER AND SPHERICAL ROLLER 
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Co-operation Needed For Faster Progress 


] 

Warr it not for the effective co-operation already 
achieved between companies and industries, progress would 
of course, be much slower and more costly. However, 
there is still scope for improvement: an even greater rate 
of advance could be attained by closer co-operation 
between the vehicle manufacturing industries and those 
concerned with component manufacture and the processing 
of materials used in the construction and operation of 
vehicles. The need for bringing all available information 
to bear in the solution of engineering problems was 
emphasized in a paper recently delivered, to the Auto- 
mobile Division of the Institution of Mechanical Engineers, 
by Leonard Raymond, President of the Society of 
Automotive Engineers, and Chief Automotive Engineer, 
Research, Socony Mobil Oil Co. Inc., New York 

Many instances can be quoted to illustrate the need for 
a common approach to engineering problems by different 
manufacturers. For example, the trend towards the 
employment of larger valves, to cbtain better breathing, 
calls for the use of heavier valve springs, particularly in 
view of the fact that there is also a tendency for maximum 
speeds of engines to be increased; in addition, cam 
contours are, of course, being developed to give more rapid 
opening and closing of the valves. As a result of these 
advances, pressures between cams and tappets are tending 
to become higher than ever before, and difficulties are 
being experienced in the form of pitting, spalling, scuffing 
and accelerated wear. 

Obviously, this problem is primarily one for the engine 
designer and development engineer, who can deal with the 
mechanical aspects but, equally obviously, it also concerns 
the material suppliers. Some car and commercial vehicle 
manufacturers have sought to overcome their difficulties 
by using materials such as hardened alloy irons, whilst 
others have employed steel for camshafts and tappets 
These measures may be necessary in certain circumstances, 
but they can introduce other problems. For example, 
lubricants that are satisfactory with one combination of 
metals may not be suitable for use with another. It is, 
therefore, essential for the oil industry to be brought into 
consultation, for it is important to avoid, if possible, adding 
yet another grade of lubricant to the already wide range 
that has to be stocked in service stations. It would be ideal 
if the metallurgists, designers and lubrication specialists 
could agree ©n rationalization in the different fields 

There remains a great deal to be learned about the inter 
action of surfaces, in relation to scuffing, wear and friction 
In this connection, yet another branch of science and 
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industry should be consulted: isotopes or radioactive 
tracers are now being employed widely, but an even newer 
means of investigating the chemical composition of surfaces 
involves the use of reflected protons. 

Many automatic transmissions incorporate multi-plate 
clutches, instead of dogs, for the engagement of the gears. 
The principal requirement for these components is smooth, 
noiseless and constantly reliable shift under all conditions 
of operation. Of these, perhaps the most important factor 
is the consistency of clutch engagement, and this concerns 
manufacturers not only of the transmission but also of 
facing materials and lubricants. Since the ultimate engage- 
ment of the clutch discs occurs under conditions of partial, 
or boundary lubrication, comments made in the preceding 
paragraph are also pertinent to this problem. 

One of the difficulties that has to be faced with 
automatic transmissions is the relatively high oil tempera- 
tures—in the region of 350 to 400 deg F—that may be 
attained. This calls for the employment of anti-oxydant 
and anti-acid additives and of viscosity improvers. It also 
concerns the manufacturers of seals: some of the low cost 
elastomers currently used have a limited life under high 
temperature conditions of operation; other materials, of 
course, are adversely affected by certain additives in 
lubricants, and it is, therefore, imperative that vehicle and 
seal manufacturers, the suppliers of the synthetic materials 
from which the seals are made and the oil companies work 
together on this problem. 

Temperature is also becoming an increasingly important 
consideration in respect of axle design and performance. 
It seems likely that new gear steels having higher hot 
strength and less subject to surface decarburization, and 
annealing at temperatures above 250 deg F, may be 
required. This will pose problems for the lubricant 
suppliers, who will probably be required to find a means 
of combining anti-weld properties with better thermal and 
chemical stability at high temperatures. Another develop- 
ment that may occur is the more widespread introduction 
of limited-slip differentials. Since many of these incor- 
porate clutches, the lubricants employed would have to be 
such as to minimize stick-slip action in these components. 
Unfortunately, lubricity additives employed for this 
purpose tend to reduce the effectiveness of the anti-weld 
agents. Evidently, therefore, designers will have to evolve 
mechanical arrangements that do not make such large 
demands in respect of anti-weld qualities of lubricants. The 
position might be alleviated by the employment of special 
surface treatments or coatings, even if only for running-in. 














Sub-assemblies of modern ZF gearboxes: above, the top portion of the casing, with the main- 
shaft, layshaft and torque converter, of the 3HM-60 gearbox ; below right, lower portion of the 
casing with the reverse gear and oil pump assemblies; above right, 2HM-60 torque converter 
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Evolution of a Range of Gearboxes in which the Speed Changes 


are Effected by Means of Multi-Plate Dise Clutches 


» 
I OR many years, Zahnradfabrik Friedrichshafen A.G. has 
been producing high quality transmission assemblies for 
commercial vehicles and tractors, as well as other equip- 
ment, such as steering gear, special purpose clutches, free- 
wheels and marine gearboxes. An interesting section of 
their work has been the development of a range of gear- 
boxes, incorporating multi-plate disc clutches for speed- 
changes, suitable for application to heavy commercial 
vehicles and railway power units. 

Although the multi-disc clutch occupies a greater amount 
of space than a dog clutch and synchro-mechanism, its 
employment offers several advantages. One is that, provided 
the gearbox is used in conjunction with a fluid flywheel or 
torque converter for starting from rest, the clutch pedal can 
be obviated. Furthermore, with the type of control used, 
gear shifts can be made easily and without calling for any 
particular degree of skill on the part of the driver. Last, 
but not least, upward changes can be made almost 
instantaneously when the control is operated: this is particu- 
larly important on the long, steep, winding mountain roads 
in parts of Europe. Ability to make, and hold, upward 
changes on gradients, after temporary checks, may make a 
difference of as much as 25 per cent in the operating time 
of a coach, compared with one which, because of an 
awkward gear-change, is condemned to continue for miles 
uphill on a gear that is lower than the circumstances require. 

In the earliest gearboxes of this type, which were intro- 
duced in 1938, the clutches were electro-magnetically 
actuated. However, it was decided that the possibility o! 
failure of the transmission, as a result of an electrical defect, 
should be obviated. The next stage was the introduction of 
a box in which the clutches were engaged mechanically by 
means of a system of levers actuated by a cam drum, the 


Nm 


drum being rotated by an electric motor. With this system, 
any electrical failure leaves the particular gear in use fully 
engaged; this is particularly important in mountainous 
districts, where the engine is invariably used as a brake on 
downward gradients. Provision was also made whereby, 
with the vehicle at rest, any desired gear or neutral can be 
obtained by removing a cover, inserting a tommy bar into 
a capstan head, and rotating the cam drum manually. Thus, 
in the event of failure of the electrical control gear, the 
vehicle can still be driven back to its depot. 

Another advantage of the electro-mechanical system is 
that the load on the batteries is greatly reduced. Instead of 
the continuous, and considerable, energization current taken 
by the magnetic clutches, no current passes during normal 
running. The fairly heavy current taken by the gear-change 
motor lasts for only a fraction of a second during the gear- 
change. 

It became obvious that this system could be further 
improved by the employment of hydraulic actuation of each 
clutch, the hydraulic valves being controlled electrically. 
This greatly reduced the demand on the electrical system of 
the vehicle, since the actual power for clutch actuation is 
supplied by mechanically-driven hydraulic pumps incor- 
porated in the gearbox mechanism. Another advantage of 
the new arrangement is that the time recjuired for engage- 
ment of the clutches is reduced. 

So far, this principle has been applied only to the two- 
and three-speed Hydromedia boxes, used in conjunction 
with a torque converter, for buses; the six-speed Media 
unit still incorporates an electrically actuated cam-drum-and- 
lever operated gear shift system, used in conjunction with 
either a fluid flywheel or conventional clutch for starting 
from rest. In the first application of the principle of 
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hydraulic actuation, the hydraulic cylinders were separate 
castings bolted in the gearbox, and actuating levers similar 
to those employed with the cam drum. At the time of its 
introduction this, of course, was the most economical way 
of putting into effect the new arrangement. 

The next stage in development obviously was to incor- 
porate each hydraulic cylinder in the casting that houses 
the clutch that it actuates. In this way, the mechanical! 
linkage could be obviated, and the whole arrangement made 
more compact and positive in operation. Because fewer 
moving parts are used, the possibility of trouble as a result 
of wear, and other servicing defects, is reduced 

Recently, a fully automatic, electrically controlled system 
has been developed for application to the two-speed gear- 
boxes. Basically, it comprises a throttle-actuated switch, 
which provides the torque sensitive element, and a small 
electric generator, used as the speed sensitive element, both 
feeding signals to a transistorized control box. The manual 
retained, but only to override the 
An important advantage of this system 


control is automatic 


control if necessary. 
is that, being transistorized, the control box is very compact 
Its dimensions are 108 by 93 by 40 mm (4} by 3; by 1; in 
and its weight is 560 gm (1-2 Ib). 

So far as the gearbox itself is concerned, the clutches 


St 


343 


fully capable of dissipating the energy associated with an 
upward or downward change. However, as has already been 


stated, the start from rest is made with a torque converte! 
in the case of the two- and three-speed gearboxes, and a 
fluid flywheel, or conventional clutch, with the six-speed 
units, the appropriate gearbox clutch being previously fully 
In the two-speed box, the take-up from first to 
freewheel is 


engaged. 
second speeds is instantaneous, 
incorporated in the first-speed gear system and this is over- 
engaged, the first 
This arrangement, 


because a 


run when the second-speed clutch ts 
speed clutch remaining in engagement 
of course, is not used in the three-speed box 

Basically, the principles of operation and of construction 
are similar for the two-, three-, and six-speed boxes 
Therefore, only the two-speed, Hydromedia unit, will be 
described in detail, and reference will be made to the 
additional features in the three-speed unit; the arrange- 
ment of both these boxes can be seen from the accompanying 
illustrations, and the six-speed, Media unit was fully 
described in the January 1954 issue of Automobile Enginee 
It is of interest to note, that, in the six-speed unit, two 
layshafts are employed. They can be arranged either verti- 
cally above and below the mainshaft, or on each side of it, 
according to the requirements of the installation. The 
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reason for the use of two layshafts is, of course, to reduce 
to a minimum the overall length of the gearbox assembly. 

In general, the Hydromedia transmission consists of a 
torque converter, which transmits the drive from the 
engine to a two-, or three-speed, layshaft type gearbox, in 
which the speed-changes are effected by means of multi- 
The advantages of the arrangement are as 
follows Starting from can be effected smoothly, 
without making any demands on the skill of the driver. 
This not only is advantageous from the point of view of the 
passengers’ comfort, and reduction of driver-fatigue, but 
also it reduces the wear and tear on the transmission system. 


disc clutches 


rest 


These three illustrations show 
the early stages in the develop- 
ment of the ZF range of gear- 
boxes. In the first, depicted on 
the left, the clutches were 
electro-magnetically actuated 
The next stage was the employ- 
ment of a cam drum, which is 
shown above, to actuate the 
clutches; in this way the drain 
on the electrical system was 
greatly reduced. Below: further 
reduction in current consumption 
was achieved by the employment 
of hydraulic actuating cylinders 


Key on the left 


electro magnetic 
dog-clutches for 
t of failure of the 
tches. First geor 
stches A and E, and 
nd geor, 2981 
omnd 4, third gear 
ond 1 and 2; fourth 
nd D, and 1 and 3 
nd C engoged 
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Since the torque converter ratio is progressively varied 
automatically between the ratios of about 2-5:1 and 1:1 a 
the throttle pedal is depressed, this component takes the 
place of at least one, and possibly two, sets of gears in the 
mechanical part of the transmission. Also, the clutch pedal 
is eliminated and stalling of the engine 

By using the torque converter, it is thus practicable to 
employ an extremely simple gearbox. Two speeds are 
adequate for most town bus services, where the terrain 
covered rarely includes very long, steep gradients, and where 
maximum speeds are in any case limited by traffic conditions 
and legal restrictions. The three-speed gearbox, in con 
junction with the torque converter, is suitable for most other 
types of operation of public service vehicles. Buses with 
this type of transmission are even operated with trailers on 
moderate gradients. For alpine routes, however, and for 
trucks, the six-speed, Media gearbox is recommended by 
the manufacturers, because a wider range of ratios is needed 

The three main components of the torque converter, that 
is, the impeller, turbine and reactor, comprise a 
hydraulic circuit, which is continuously supplied with oil 
under pressvwre from the gearbox. A roller type freewhee] 
is interposed between the reactor, or stator, and its mount 
ing on the gear casing. When the vehicle is first started 
from rest, the freewheel is locked, but 
reached is such that the torque ratio approaches 1:1, the 
reactor freewheels and the unit starts to operate as a simple 


is impossible 


closed 


when the speed 


Below: Details of electro- 
magnetic clutch arrange- 
ment such as is used in 
the gearbox illustrated 
on the previous page 


A slip ring; 8 electro-magnet 
C the multi-plate clutch; and 


D the presser plate component 


Above: Performance curves for a 
2HM-60 gearbox with an engine 
developing a maximum power of 
160 b.h.p. at 2,200 r.p.m. and 
a maximum torque of 448-5 Ib-ft 
at 1,000 r.p.m., and with a rear 
axle ratio of 6-95 : 1, and tyre 
1100-20 eHD on a vehicle whose 
laden weight is 11 tonnes 


Above, right: View of the left- 
hand side of a gearbox, showing 
the oil cooler installation 


Right: Performance curves for 
a 3HM-60 gearbox with an engine 
developing a maximum power of 
178 b.h.p. at 2,000 r.p.m. and 
@ maximum torque of 507 Ib-ft 
at 1,200 r.p.m., and with a rear 
axle ratio of 5-5: 1, and tyres 
1100-20 eHD on a vehicle whose 
laden weight is 154 tonnes 
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the efficiency of the unit ts 
as large a speed 


fluid coupling. In this way, 
i relatively high value over 
interval The performance characteristics and 
efficiency of the converter, used in conjunction with the 
mechanical gearbox, are shown in the accompanying curves 

Even when the throttle pedal is fully depressed, for maxi- 
mum acceleration from the stationary condition, the con- 
verter limits the engine speed to a value that ensures a high 
output his not only efficiency, and 
therefore fuel consumption, restricts 
engine prevent the transference of torsional 
vibration from the through the driving component 


maintained at 
as possible 


increases 
but also 


torque 
reduces 
noise r 
engine, 


of the torque converter, directly to the gearbox and other 
parts of the transmission system, a number of coil springs 


ire interposed between the driving and the 
the axes of the springs are arranged tangentially to 


input shaft 


component 
engine, 
1 circle whose centre 1s on the axis of the 
Gears and clutches 


gearbox the 


In the two or three pairs oj gears for the 
forward speeds are in constant mesh, and are helically 
ground to give quiet running characteristics. All are of 
DIN 20 Cr Ni 6 alloy steel. The transmission paths in the 
various gears are shown in the accompanying diagrams, and 
the gear ratios are listed in the table. To obtain the opti- 
mum torque output condition applicable to starting from 


rest, the first-speed ratio is, of course, multiplied by the 


Inc lines 

















Max. 
torque 
Type Duty input a - 
Torque First Second 
m-kg converter speed speed 
2HM-70 Town service 70 25 1-56 1-00 
2HM-60 own service 70 25 1-56 1-00 
2HM-40 own service ny 25 1-58 1-00 
3HM-40 Fast routes 44 25 250 1-62 
3HM-60 ~~ Fast routes 70 25 249 1-61 
6M-75 Fast routes BS - 5-52 3-66 
6M-50 Fast routes 60 5-52 3-66 
6M-50 Mountain 
routes 54 8 66 5 52 





Ratios Weight oil 
sao —SNN ees pena meainamae capacity 
Third Fourth Fifth Sixth — 

speed speed speed speed ict te Rg litres 
~ 1:47 276 18 
- 1-47 276 18 
1 46 194 16 
1-00 — — 2:31 202 17 
1-00 — 2:50 299 18 
2 3 1-56 1-00 0-66 513 345 13 
20 156 1.00 0-66 5-13 260 13 

6-50 or 
3-66 2-30 1:56 1-00 5-13 260 13 








torque converter ratio. Thus the optimum value for the 
2HM-40 unit is 3-96:1, that for the 2HM-60 and 2HM-70 
transmissions is 3-90:1, while the ratio obtained with the 
3HM-60 unit is 6-22:1. Similarly, the optimum values for 
reverse gear are 3-64:1, 3-68:1 and 6-25:1 respectively for 
these gearboxes. 

The reverse gear idler and hydraulic selector assembly is 
installed in the base of the gearbox. It comprises two gears, 
one on each end of a common shaft, which is parallel to the 
main and layshafts. The smaller gear, which is on the 
output end, floats on the shaft and can be connected to the 
larger one by means of a dog clutch actuated by a hydraulic 
cylinder incorporated coaxially with the assembly. In the 
3HM units, a compression spring is interposed between 
the engagement sleeve and the hydraulic piston, so that, 
even if the teeth of the clutch happen to be opposite one 
another when the gear is selected, the selection movement 
of the hydraulic piston is not halted and engagement is 
effected by means of the spring as soon as the dog teeth 
are correctly aligned with the slots. With the 3HM-60 
unit, when the hydraulic pressure is released to disengage 
the gear, the return motion of the piston and sleeve is 
effected by another coil spring, which is interposed between 
the piston and one end of its cylinder. In the 2HM and the 
3HM-70 and 3HM-40 gearboxes, however, hydraulic pres- 
sure, assisted by a spring, is used to effect disengagement, 
and there is not a spring interposed between the clutch and 
piston. The return-spring is retained mainly to prevent the 
dog clutch from creeping inadvertently into engagement in 
the event of failure of the hydraulic pressure in the system. 
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Above: Components of the 
freewheel unit of the 3HM-69 
gearbox and, right, a view 


of the complete assembly 
Below, left: Transmission 
paths, when the different 
gears are engaged, in the 
2HM transmission units 
The change-speed clutches have, of course, required 


more development work than any of the other components 
in the box. Their plates are manufactured from DIN Cs0 
steel and are 1:2 mm thick. The inside and outside 
diameters of their friction faces are 118 mm and 173 mm 
respectively, in the 2HM-40, 2HM-60 and 2HM-70 gear- 
boxes, and 135 and 189 mm in the 3HM-60 unit. In these 
boxes, the numbers of plates emp'oved in each clutch are 
13 pairs in the 2HM-40 and 3HM-40 units and 15 pairs 
in the gearboxes of the 60 and 70 series. 

To reduce drag when the clutches are in the disengaged 
position, half of the plates are pressed into an undulated 
form, which gives a Michell bearing effect. The depth of 
undulation is 0-006-0-008 in. It is of interest to note that 
the clutches for the indirect gears are mounted on the lay- 
shaft, which, since it always rotates faster than the output 
shaft, transmits iess torque. Although the centre com- 
ponents of the clutches are all hardened by heat treatment, 
the shells, which are machined from heavy pressings, are 
case-hardened on the edges of their slots to give good wear 
resistance locally. 

The presser plate im cach clutch is the hydraulic piston, 
which is returned to the disengaged position by means of a 
number of coil springs, in much the same way as is the 
presser plate in a conventional single-dry-plate clutch. 
These springs also prevent re-engagement of the clutches 
as a result of the action of centrifugal force on the residual 
oil in the cylinder. They are housed in holes drilled in the 
centre component of the clutch. There are two circular 
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seals of U-section on the hydraulic piston: one is round 1 
outer periphery and bears against the bore of the iedin 
while the other is round its inner periphery and bears 
against a sleeve extension of the centre of the cylinder, 
where it is carried on the shaft 

Smooth take-up of the drive is 
The first is the incorporation of 
hydraulic control to regulate the speed of engagement of the 
clutches. Secondly, the undulations in the clutch plates 
assist, and thirdly, the springs interposed between the 
engine and the driving component of the torque converter 
play their part. 


ensured in three ways 


special devices in the 


Hydraulic system 

The oil used for the hydraulic system, including the torque 
converter, is the same as that used to lubricate the gearbox, 
and both systems drain toa common sump. Two gear type 
hydraulic pumps, fitted with intake 
magnetic filter plugs, are employed. They 
shaft mounted parallel to that of the reverse gear 
in the base of the gearbox. 

The larger of the two pumps is for supplying the torque 
Its delivery pressure is limited to 301b/in* by a 
relief valve, the overflow from which is directed to lubricate 
some of the mechanical components in the gearbox. This 
pressure is adequate to prevent aeration of the oil in the 
converter, but not so high as to be difficult in respect of 
sealing. The smaller pump serves the gear-change system 
From it the oil first passes through a multi-leaf type micro- 
filter. Thence it goes to a distributor valve assembly, from 
which it is directed to the pressure regulator valves and the 
clutches. A relief valve in this system restricts the pressure 
to 1101b/in*. The excess oil from this relief valve is fed 
into the converter circuit. 

Although the pressure of 110 lb/in® is adequate f 
second, third and reverse gear operation, it is not regarded 
as high enough for first gear in either of the two-speed units 
or in the three-speed version. Therefore, a pressure regu 
lating valve, operating on the differential piston principle, is 
incorporated in the circuit for operation of the first speed 
clutch, to boost this pressure to 140 |b/in?. 

Since the oil temperature is liable to rise fairly 


screens and having 


are on a common 
assembly, 


converter. 


I 
j 


rap idly 
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gears, in the 3HM units 


lifferent 


under certain conditions in the torque converter, the outlet 
taken an oil When the 
with water-cooled engines, this cooler 
e, and is bolted directly to the 

engines, however, the converter 
air-cooled heat exchanger, 


from this unit is through cooler 
transmission is used 
is of the oil-to-water typ 
gearbox. With air-cooled 


outlet is connected by pipes to an 


of the 2HM gearbox. An interesting feature is the 
lutch units to keep to a minimum the overall 
A freewheel unit is mounted on the end 
gear, when engaged, overruns the first gear 


General arrangement 
close spacing of the two « 
Jimensions of the assembly 
f the layshaft, so that second 
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Control switch unit; below, complete and, above, with the cover removed 
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The illustration on the left shows a cross section through the reverse 
gear dog-clutch and its hydraulic actuating mechanism on the 3HM-40 


ws \ | 
; Below are the details of the oil pumps for the torque converter and 
control system, and their drive gears and roller type freewheel units 
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Cross sections of the 3HM-50 gearbox, with the layshaft on the left and the mainshaft on the right, above 


and thence back to the gearbox sump. In all installations 
a warning lamp on the dash is illuminated if the oil tem 
perature reaches 230 deg F. In this event, which, inci- 
dentally, should not occur under normal conditions, the 
method of driving should be modified or the vehicle should 
be stopped to allow the oil to cool. 

To drive the pumps there are two gears, one at each end 
of the shaft. Both gears are mounted on freewheel units 
of the roller type. The smaller of the two meshes with the 
gear on the input shaft, while the larger one is driven by a 
gear on the output shaft. Therefore, so long as the engine 
is running, the drive is taken from the input shaft, the other 
gear freewheeling. This second gear comes into operation 
if the engine is stopped, and is used, for example, when the 
vehicle is tow-started. 


Electrical system 

The electrical system controls four solenoids, which are 
individually secured by set screws to the hydraulic dis- 
tributor valve unit, and are readily accessible when the top 
cover of the gearbox is removed. They can be supplied for 
use with either 12-volt or 24-volt systems. The connection 
for the electrical leads on the outside of the gearbox is an 
oil-tight multi-pin plug. 

The selector, which is mounted on the steering column, 
is basically a distributor switch and incorporates a mech- 
anical indicator to show which gear has been selected. This 
switch is actuated by a manually operated lever and pawl- 
and-ratchet mechanism, similar in principle to that used in 
many motor cycle gearboxes; upward changes are effected 
by upward movements of the lever, and downward changes 
by movements in the opposite direction. If it is required 
to select a gear which is separated from the one already in 
engagement by more than one ratio, the lever must be moved 
the appropriate number of times. Thus, it is possible to 
change into neutral from any of the gears, provided the 
engine speed is not too high. 

The lever actuates a contact in such a that 
time it is moved to select a gear, this contact opens and 
breaks a circuit through the second- and third-speed 
solenoids to earth. Thus, the solenoids are not energized, 
to actuate a hydraulic control, until the lever is returned by 
its centralizing springs. This arrangement has been 
adopted so that the driver can pause, if necessary, during 
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the pump and reverse idler shafts respectively 


the change, to adjust the engine speed to suit the gear 
However, this is only desirable when the vehicle 
Hydromedia 
geal 


selected 
is started with the transmission cold; in the 
gearboxes, the smoothness and rate of 


three-speed 
regulated so that intervention by 


change are automatically 
the driver under normal operating conditions is not required 

A small solenoid is incorporated in the switch used with 
the three-speed boxes, to prevent downward changes when 
the engine speed is too high. When this solenoid is ener- 
gized, it moves a locking peg into engagement with the pawl 
carrier at the root-end of the control lever. Energization 
of the solenoid is effected by the closing of a switch operated 
by a centrifugal governor. This governor is mounted on 
the rear end of the layshaft 

Before reverse gear can be engaged, the vehicle must be 
stationary and a locking button must be operated and held 
in the depressed position. With the 3HM gearboxes, the 
selector lever is first moved to an intermediate position, 
which must be held for two or three seconds, and then the 
lever can be moved into the reverse position. In the inter- 
mediate position, the switch energizes both the first-speed 
and the reverse solenoids. The reason for this is as follows 
When the engine is idling and the transmission in neutral, 
the hydraulic forces in the coupling, although inadequate 


Push button control for the fully automatic system. The arrows and 


the O indicate the buttons for forward, reverse and neutral, the reverse 
conjunction 


being used in with a release button, not visible here 
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to drive the vehicle, are enough to spin the turbine member 
in its free state. Since this member is connected to the first- 
speed gear, which is in constant mesh with the reverse idler, 
these components are all spinning together, and it would 
therefore be impossible to engage the reverse gear dog 
clutch. Thus, the engagement of the first-speed multi-disc 
clutch, which connects the turbine rotor to the stationary 
output shaft, stops the rotor and the reverse idler from 
spinning. If, in this condition, the engine speed were 
inadvertently increased to the point where a positive drive 
were transmitted through the first-speed gear train, the two 
components of the reverse speed clutch would rotate in 
opposite directions, and therefore engagement of the clutch 
would still be impossible. When the correct procedure for 
reverse gear selection is followed, the reverse clutch can be 
engaged as soon as the turbine rotor stops spinning. This 
condition can be obtained more ranidly, if necessary, by 
momentarily raising the engine speed, to increase the output 
from the hydraulic pump serving the first and reverse gear 
clutches. With the 2HM_ gearboxes, the intermediate 
operation of the first-speed clutch is effected automatically 
by a change-over valve in the hydraulic system. 

In the event of a failure of the electrical system, the gears 
can be selected manually, but not from the driver’s seat 
To perform this operation, the lock-nuts of a set of screws 
on the cover of the gearbox have to be loosened, so that the 
valves can be actuated by using a screwdriver to turn the 
appropriate screw 180 deg. The slots in these screws must 
always be in a transverse direction relative to the axis of 
the transmission, and a red dot on the end face of the 
screw indicates whether the gear is engaged or disengaged : 
when the gear is engaged, the red dot is nearest to the 
engine. The gear that each screw controls is indicated by 
an embossed figure adjacent to it on the cover. These 


screws simply actuate the appropriate hydraulic valves. If 


the driver is operating the vehicle alone, and such an 


Circuit diagram for the con- 
trol of the 3HM-60 gearbox 


A indicator illumination lamp 
B earthing contoct; C locking 
solenoid D sobattery 
E warning lamp; F safety governor 
G solenoids; HA temperature switch 
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The vertical screw and lock nut, shown chain-dotted in the top left-hand 
corner of this section, are for emergency manual control of the valve 


emergency arises, he can only return the vehicle in first 
gear to the depot. However, if he has an assistant, it 1s 
possible for the gears to be shifted while the vehicle is being 
driven back for the appropriate repairs to be effected 


Detail arrangements 

The two components of the 
torque converter and the mechanical 
enclosed by heat-treated Siluminium castings. Of 
the gearbox casing assembly is, of course, the largest, and 
its main component is the central one, in which the gears 
and first, second and reverse clutches are housed. This 
main casting is divided on the plane containing the axes of 
the main shaft and layshaft, and its two pieces are located 
relative to each other by two dowels in diagonally opposite 


transmission, that 1s the 


gearbox, are each 


these, 


corners. 

Nineteen bolts secure the halves of the casing 
all except the three along the rear edge of the box are 10 mm 
diameter; the three exceptions are 12 mm diameter. The 
arrangement of those at the rear end of the box is as 
follows: one bolt passes vertically through both parts of 
the casting, betwr zn the housings for the main and layshaft 
bearings, and the other two are similarly arranged one on 
each side of bearings. At the front end, the geo- 
metrical arrangement is the same. The other bolts are dis- 
tributed more or less uniformly along each side of the box. 
All the bolts are readily accessible, and the division of the 
box on the plane of the axes of the shafts facilitates both 
assembly and maintenance. In addition, the retaining bolts 
secure a separate cover on top of the unit and, when this 
is removed, access can be gained to the valves and solenoids 
of the electro-hydraulic control. 

Another casting is bolted to the rear end of this housing 
In it are the speedometer gear and, in the case of the 2HM 
gearboxes, the substantial freewheel unit for first speed; 
in the 3HM gearboxes, the first speed clutch is substituted 
for the freewheel, and the governor housing is spigoted to 
the rear face of the casting, and driven by the tail end of 
the layshaft. 

The front end of the gearbox is closed by a cover, which 
forms part of the bell housing for the torque converter. 
Yet another casting is bolted to the front face of this cover : 
in the 2HM boxes this houses the relief valve for the oil 
supply to the torque converter and also embodies the ducts 
for the supply of oil both to and from the converter; in the 
large units in the 3HM series of gearboxes this cover houses 
the freewheel unit for the stator of the torque converter. 

It is of interest to note that the overall length of the gear- 
box casing of the 2HM units is approximately 12}% in, 
while that of the 3HM gearboxes is only about jin longer 
The overall length of the assembly, including the front and 
rear cover, but excluding the housing for the governor, is 
approximately 21 in for the 2HM gearboxes and 23 in for 
the 3HM units. Over the central portion of the gearbox 
casing, the width is about 14ss in for the 2HM units and 
16¢é in for the 3HM units. 

As can be seen from the accompanying illustrations, the 
arrangements of the mechanical components of the two 
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these 


11 














The main differences are the additional 


boxes are similar. 
clutch and indirect gear pair, and absence of a freewheel 
in the 3HM unit. In the case of the 2HM-60 and 3HM-60 
units, the layshaft is on the left-hand side of the box, while 
in the 70 series it is on the right. The manufacturers state 
that no difficulties have been experienced with regard to the 
reaction of axial thrust through the roller bearings. In this 
connection, the thrust and reaction of the clutches, of 
course, balance each other out, so the only thrust taken by 
the bearings is that due to the helical arrangement of the 
gear teeth. Since there are two clutches on the layshaft of 
the 3HM _ units, one is splined directly to the rear end of 
the shaft, and the other is mounted on a sleeve assembly 
between the two ends. All the sleeves and floating gears are 
carried on needle roller bearings 

Lubrication of all the gears and bearings is effected by 
splash. Special arrangements are made, however, for the 
supply of oil to the freewheel at the rear end of the layshaft 
in the 2HM gearboxes. The overflow from the relief valve 
in the oil supply to the torque converter is passed into a 
chamber cored in the rear face of the front cover. This 
chamber is closed by a disc retained, by the front cover, in 
a counterbore round the aperture in the front wall of the 
gearbox, immediately in front of the layshaft. A stack pipe, 
carried in a hole in the centre of this disc, projects into an 
axial hole in the layshaft; the oil passes into this hole and 
is prevented from running directly out again at the front 
end by a dished washer pressed in a counterbore in the end 
of the shaft, so that it surrounds the stack pipe. Thus, the 
oil flows to the rear end of the shaft and out into the free- 


The half-tone illustration at the top of , => 
this page is of the ZF 3HM gearbox, with 
the cover removed to disclose the controls 


On the right are five diagrams showing 
the functioning of the different com- 
ponents of the control system of the 


2HM gearbox when neutral, first gear, ae 
second gear, intermediate position for iy rif 
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wheel unit, whence it then drains back again to the sump. 

All the other details of the gearbox are apparent in the 
illustration, and the transmission paths are shown in the 
accompanying diagrams. In the 2HM gearboxes, when 
second-speed is selected, the first-speed clutch remains in 
engagement but, of course, is overridden by virtue of the 
freewheel in the first-speed train. The speed ranges in the 
various gears are shown in the curves, and the ratios are 
given in the accompanying table. 


Torque converter 

In the small units in the 2HM series, the stator of the 
torque converter is mounted directly on the freewheel. This 
arrangement is compact and adequate for the torques that 
the unit is likely to be called upon to transmit. The centre 
component of the freewheel is carried on a sleeve splined 
into a sleeve extension of the casting that houses the 
pressure relief valve, which, as has already been mentioned, 
is bolted to the front cover of the gearbox. This sleeve 
extension is flanged at its rear end, and it is passed from the 
rear through a large diameter hole in the casting, to which 
the flange is secured by setbolts. The outer periphery of 
the flange registers in a counterbore in the front cover, to 
locate the whole assembly relative to the axis of the main- 
shaft. 

The front end of the sleeve extension forms the inner 
race of a roller bearing, the outer race of which is formed 
by a central component of the rear half of the pump 
member of the torque converter. Thus, the roller bearing 
supports the rear end of the pump, the front end of which 
is spigoted into the crankshaft. An oil seal bears on a 
rearward extension of the central component already men- 
tioned, and a ball bearing is housed in a forward extension 
of this component. The ball bearing carries the central 
component of the stator. A large bal! bearing, housed in 
the front half of the pump casing, carries the turbine rotor 
assembly. 

As has already been mentioned, 
torque converter at a pressure ol 
units, it passes from the relief valve, forward along the 
splines between the sleeve extension of the relief valve 
housing and the freewheel carrier. Thence it goes through 
the ball bearing and enters the torque converter between 
the stator and pump members. After passing through the 
torque converter, it leaves the unit between the turbine 
member and the stator, and then goes through the clearance 


fluid is supplied to the 
30 Ib/in’. In the 2HM 





Automobile Engineer, January 1960 








between the freewheel carrier and the outer periphery of 
the tubular shaft of the primary gear—as can be seen from 
the illustration, the turbine member is splined on to the 
front end of this tubular shaft. Finally, the oil 
through the ball bearing that carries the primary gear, and 
then drains down to the sump. 

In principle, the arrangement of the bearings for the 
torque converters of the 3HM gearboxes is similar, except 
for the fact that there are two ball bearings instead of one 
supporting the stator. One of these two is mounted on a 
sleeve splined into the centre component of the freewheel, 
while the other is interposed between this sleeve and the 
rearward extension of the central portion of the front half 
of the pump, where it is splined on to the tubular shaft of 
the primary gear. Because of the magnitude of the torque 
that it has to transmit, the freewheel is too large in diameter 
to be carried in the centre of the stator, so it is housed in 
the front cover of the gearbox. 


passes 


Hydraulic control 

The accompanying diagrams of the hydraulic 
show the principle of operation of the system. Oil 
from the gear type pump through the filter to the hydraulic 
distributor valve. When one of the solenoids mounted on 
this valve assembly is energized, it actuates one of the valves, 
to allow the oil to flow to the appropriate clutch. In each 
case, the oil is delivered to a sleeve round an extension of 
the clutch actuating cylinder. After passing through the 
connection to this sleeve, it goes into an annular groove 
round the periphery of the extension of the cylinder. Two 
piston-ring type one on each side of the groove, 
prevent the oil from escaping along the extension. Radial 
holes are drilled through the base of the annular groove to 
allow the oil to enter another annular groove, which is 
machined in the bore of the sleeve, except in the case of 
the second-speed clutch of the 2HM series, in which this 
groove is machined in the output shaft. In each case the 
oil then passes through a hole drilled into the hydraulic 
cylinder. 

In detail, the control of the 2HM gearboxes operates as 
follows. With the control in the neutral position, the oil 
is fed under pressure to all the valves, but it cannot go any 
further from those that are closed. In the 
reverse valve, however, the porting is arranged so that the 
oil can flow through the valve to the dog clutch actuating 
cylinder, to assist the return spring in holding the reverse 


controls 


passes 


seals, 


case of the 
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gear clutch out of engagement. Oil is also supplied under 


pressure to the change-over valve for reverse gear, but this 


valve does not come into operation until reverse gear 1s 
selected. The overflow from the relief valve passes into the 
circuit to the torque converter 

When first gear is selected by the driver, the solenoid for 
the first-speed gear depresses the first-speed valve, against 
its return spring, in the hydraulic distributor unit. This 
moves the valve into a position such that oil can flow 
through it. The route followed by the oil is as follows 
it goes past a conical-ended screw, by 
which the rate of engagement of the first-speed gear clutch 
can be adjusted, then through the valve and into the change 
over valve for reverse gear. One slide of this valve is in 
a position suca that the oil can pass from it directly to the 
first-speed clutch, which it therefore engages. At the same 
time, the oil pressure forces the other slide upwards: the 
movement of this slide is not necessary for the engagement 
of first-speed but, as will be explained later, it is an essential 
the engagement of reverse 


restrictor means ol 


preliminary fo: 
as the second-speed is selected, the valve that 
controls the the second-speed clutch opens, 
allowing the oil to pass through to the clutch and the 
regulator valve. This valve restricts the pressure initially 
to 40 lb/in* and, after a slight delay, allows it to come up 
to its full value of 1101b/in*. The way in which the valve 
operates is as follows: oil entering it passes a relief valve, 
it the lower While this 
is occurring, the oil is passing a conical-ended restrictor 
into a chamber above the relief valve. At first it 
a spring-loaded piston in an accumulator; then 


As soon 
operation of 


which is set to blow-oft pressure 
sCTCW 
depresses 
when the accumulator is filled with oil, the pressure begins 
to increase and forces down another piston, which increases 
he load in the spring that controls the blow-off valve and 
in this way raises the pressure in the pipeline to the clutch 
The is sull in engagement, but the first 


speed gear is inoperative 


first-speed clutch 
because of the action of its free- 
wheel 

When the control lever is moved for the 
reverse gear, the first-speed clutch is engaged in the manner 
already described. At the same time, the oil circuit to the 
reverse clutch is brought into operation in the following 
The solenoid opens the reverse gear hydraulic valve, 

it and 
than that for 
thence it goes to the second slide of the change-over valve 


selection of 


way 


allows the oil through past a restrictor, set to 


the first gear, and 


and 
give a slower rate of flow 





The pressure is transmitted from the annular space round 
this slide to the base of the first slide, which it lifts and 
thus cuts off the supply to the first-speed clutch. When 
the movement of this slide is complete, the pressure 
increases in the supply to the hydraulic actuation 
mechanism of the reverse speed clutch, which is therefore 
moved into engagement. When the oil pressure in this unit 
reaches approximately 701lb/in*, the first-speed clutch is 
released. Incidentally, the restrictor in the supply from the 


selector valve to the second slide in the change-over valve 


incorporates a non-return ball valve installed in such a way 
that the restrictor is by-passed when the oil returns during 
the disengagement of the clutch. 

The control system for the 3HM gearboxes is slightly 
different. In the neutral condition, the oil pressure is taken 
to the distributor valve, while the overflow from the relief 
valve goes to the converter, as in the 2HM units, but it does 
not go to any of the other valves or cluches. When first 
gear is selected, the solenoid opens the first gear valve. This 
allows oil to flow in two directions: one is to the pressure 
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Fully automatic control: the positions 
1 to 4 are specified in the table on 
the opposite page, and the ranges a, 
b and c in the performance diagram 


40 42 an aa cach 


The positions of the gear-change points 
X and Y on the above performance dia- 
gram can be adjusted by the potentio- 
meters X and Y shown in the electric 
circuit diagram, on the left, for the 
fully automatic control system. The 
components of this system are depicted 
in the half-tone illustration in the top 
right-hand corner of the opposite page 
The key for the latter illustration is 
Items marked 1 are various arrangements of 
push-button and lever type controls ; 2 automatic 
control box; 3 generator for the speed signal 
4 its adapter; 5 the transmission; 6 control for 
the injection pump; 7 throttle switch, for the 
torque signal ; 8 the spring stop of the kick-down 
system for retaining indirect gear for acceleration 


The diagrams below show the function- 
ing of the 3HM electro-hydraulic system 
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Throttle switch 

Spring 
element 
mn cam 
linkage switch 


Accelerator 
pedal 
spring-stop 


Injection 
pump control 
position 


Single Double 
cam 
switch 


Accelerator 
position 


released stop 


vehicle 
at rest 


slow running 


port from about } to 
throttle full delivery 


peda/ or the 
spring-stog 
spring reactior 
giving about 150 
cm-kg torque 
measured about 
the throttle pivot 


full on the full 
throttle delivery stop 


spring-stop com 
pressed; torque 
reaction about 
pedal pivot 250 
cm-kg 











relief valve, where it acts on a piston to compress the relief 
valve spring, to increase the blow-off pressure from 
110 1b/in* to 140 Ib/in*—as has already been mentioned, 
this is necessary for the transmission of first gear torque— 
in the other direction, the oil passes through a restrictor 
orifice to the first-speed clutch. The restrictor is adjustable 
to regulate the rate of engagement of the clutch 

When the second gear is selected, the first-speed valve 
closes and the second-speed valve opens, each under the 
influence of its solenoid. Thus, the pressure in the first- 
speed control system is released and the relief valve returns 
to give the normal pressure of 110 lb/in*. At the same time, 
the oil is directed towards the second-speed clutch, but its 
pressure builds up gradually because of the action of the 
pressure regulator valve connected to this circuit. The 
principle of operation of this pressure regulator valve is 
exactly the same as that already described in connection 
with the 2HM gearboxes. Third-speed gear control is 
effected in a similar manner. 

In the outlet from the reverse speed solenoid to the dog 
clutch, there is an adjustable restrictor because, like that for 
the first-speed clutch, this circuit does not incorporate a 
pressure regulator valve. As has been mentioned in the 
section dealing with the mechanical components of the gear- 
box, except in the 3HM-60 unit, the reverse gear dog clutch 


is engaged and disengaged by hydraulic pressure, but with 
Another difference 
that, in the 3HM 


geal 


disengagement 
2HM 
change-over 


gearshift lever 


spring assistance for 
between this and the 
system, there is no 
selection. Instead, th« 
an intermediate position, in 
both the first and reverse speed solenoids are completed, so 
that the two clutches are engaged simultancously. When 
the lever is moved again, to complete the change into 
reverse gear, the circuit to the first-speed solenoid is broken 


system 1s 
reverse 


moved to 


valve for 
has to be 
circuits to 


which the electric 


and, therefore, that clutch is released 


Automatic control 
The principle of operation of the automatic control, which 


is of ZF design, is similar to that which has been offered 
in Great Britain for application to Wilson type gearboxes 
Basically, the comprises a small generator 
driven by the output three-stage 
switch connected to the 
control box. The function of the 
to provide a signal proportional to vehicle speed, while that 


system 
shaft of the 
throttle pedal, and the automatic 


contro] 
gearbox, a 


generator is, of course, 


of the three-stage switch is to give a signal proportional to 
the torque requirement 

A noteworthy feature of 
automatic control box is 


fact that the 
therefore, is 


the system is the 


transistorized and, 
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This illustration shows the rear end of a gearbox equipped for fully 
automatic control. The extra components are installed in such a way 
that they make little difference to the overall dimensions of the unit 


very compact; in fact, it is so small that it can be carried in 
the pocket. In the event of a fault developing in the control 
box during service, it is recommended that the box be 
removed and a new or reconditioned one fitted in its place. 
This is a simple matter, not only because of the small size 
and light weight of the unit, but also because all the elec- 
trical connections are made through a single multi-pin 
plug, and the controi box is secured to the vehicle by only 
two screws. 

The control is arranged so that either first or second- 
speed can be held or the transmission operated auto- 
matically. It is of interest to note that the gear selector 
positions are 0, 1, 2, A,0 and R. The two neutral positions 
are necessary in order that a start from neutral can be made 
either progressively through first- and second-speeds or 
from the other neutral position directly into automatic or 
reverse gear operation. From the circuit diagram, the basic 
principle of operation of the system can be seen, and the 
diagram showing the relationship between vehicle speed 
and throttle opening shows the gearshift characteristics 
obtained. Downward gearshifts, of course, are effected at a 
lower speed than the upward ones, to prevent hunting. 





Heat and Vapour Sealing Process 
INFORMATION has been received from the Metal 
Finishing Division of the Pyrene Co. Ltd. regarding a new 
treatment that provides a protective chemical blanket for 
hot immersion processing baths. The treatment is known 
as Heat-Lok; its purpose is to reduce heating costs and 
maintenance of the equipment, and to improve working 
conditions. There are two components: the se2lant, to 
form a protective blanket on the surface of the bath, and 
the additive, which is a surface activating agent and is added 
to the processing solution in the bath. 

Heat-Lok has no harmful effect on the coating charac- 
teristics of the solution. In fact, according to the manufac- 
wrers, it frequently increases the process efficiency by 
tending to produce more complete and uniform coatings. 
After the initial application of the treatment to the bath, 
the additive is replenished in direct proportion to the amount 
of chemical added to maintain the correct concentration of 
The sealant is added, as required, to maintain 
Sin. 

saves up to 


the solution. 
the thickness of the surface blanket at about 

It is claimed that the use of Heat-Lok 
70 per cent of heating costs, by virtually eliminating surface 
evaporation; the sealing effect also greatly reduces warm-up 
time. Since vapour, fumes and heat do not pass the blanket, 
the working conditions in the shop are considerably 
improved. Heating elements require less frequent atten- 
tion, because of the reduction in the heat consumption. 
Requirements for exhausting fumes are minimized or even 
eliminated. A further advantage is that the blanketing of 
corrosive vapours reduces deterioration of nearby equipment. 


Welding Design Advisory Service 
OBVIOUSLY, the fullest possible advantage of welding as 
a method of construction can be obtained only if the design 
has been laid down having due regard for technical require- 
ments in respect of the making and functioning of this type of 
joint. In the past, some engineers have formed an adverse 
opinion of welding for certain applications, not because of 
any real defects of this system as a method of joining com- 
ponents, but because the designs were unsuitable and 
failures therefore occurred. 

The British Welding Research Association, of Abington, 
Cambridge, is now offering a design advisory service. They 
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have, of course, had long experience of this subject in almost 
every field of application. The services they offer include 
the fatigue testing of models or prototypes and the stress 
anaylsis of structures on site. In addition, they will be able 
to contribute, from their very wide field of experience, to 
ensure that layouts are such that welds are disposed most 
advantageously, and that the size, type and location of welds 
are suitable for the loads that will be imposed upon them. 
Where the loads are not known sufficiently accurately, 
mobile strain-measuring equipment is available for the 
deiermination of the loads in prototype and other structures 
under actual service conditions. This service should be of 
considerable help to industry, because welding is a subject 
that calls for the application of highly specialized knowledge, 
which is available in the British Welding Research Associa- 


tion’s establishment at Abington Hall, Cambridgeshire. 


Better Chromium Plating 


A NEED for improvement in the durability of 
chromium plating has long been apparent, and a new British 
Standard has been introduced with this aim in view. It is 
entitled “Electroplated Coatings of Nickel and Chromium”, 
and carries the number B.S. 1224:1959. This standard is a 
revision of an earlier specification, the main difference being 
in the provision for a thicker coating of nickel. It is, of 
course, this coating rather than the external flash of 
chromium that governs the quality of the finish. Now that 
nickel is no longer in short supply, the B.S.I. considers that 
adequate coatings are now practicable. 

Another change in the specification is the inclusion of 
new and more stringent laboratory tests, which plated 
products must pass if compliance with the standard is to be 
claimed for them. Two of these tests are intended to ensure 
that plating will withstand corrosive conditions, for example, 
those encountered by external fittings such as bumpers on 
cars. 

The non-destructive testing of plating is now facilitated 
by an instrument developed by the British Non-Ferrous 
Metals Research Association. It can be used for the accurate 
gauging of the thickness of the nickel coating, and attention 
is drawn in B.S. 1224 to its value for quality control. Copies 
of the new standard can be obtained from the British 
Standards Institution, Sales Branch, 2 Park Street, London, 
W.1. The price is 5s, postage extra to non-subscribers. 


some 
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Filing Drawings and Other Documents 


By a combination of three established techniques it is now possible to reduce the demands on drawing office accommoda- 
tion for filing documents, including engineering drawings, and at the same time to increase the speed of selection and 


issue of documents required. 


The three techniques are interdependent: compact filing facilities are provided by micro- 


filming all records and drawings; rapid selection of documents for issue is effected automatically by the employment of 
punched cards; finally, full-size copies of these documents are produced rapidly by xerographic printing. 


A SYSTEM by which considerable savings can be effected 
in respect of both time and storage space, for the handling of 
documents, has been described in the October-December 
1959 issue of our associated journal Data Processing. The 
value of such an arrangement will be readily appreciated 
by all who have had experience of the complex systems 
employed in some sections of industry. With the arrange- 
ment described, documents, including engineering drawings, 
are microfilmed; each individual picture is cut off the roll 
of film and mounted over an aperture cut in a standard 
80-column punched card; then, data identifying the record 
are punched in the columns. When the document is 
required to be reproduced, the appropriate card is selected 
either manually or automatically from the file. It is then 
placed in a projector mounted on a Copyflo xerographic 
printer, and the required number of reproductions is printed 
automatically at a speed of 20 ft/min. Obviously, other 
methods of mounting the microfilms can be employee: for 
example, edge-punched cards can be used 

Perhaps the greatest advantage of this system 1s the saving 
in office space: floor space of about 2,000 ft~ is required to 
house a library of 600,000 full-scale drawings, but if these 
drawings are recorded or microfilm this can be reduced to 
approximately 50 ft°. Not only can the operations neces- 
sary for the filing and reproduction be effected automatically, 
where the numbers handled justify the employment of rela 
tively complex machines, but also, for the handling of 
smaller nurabers, where some of the operations are effected 
manually, it is much easier and quicker to pick out one ol 
the cards and place it in the magazine of the Copyflo 
than to select a full-size tracing and 

dyeline printing machine. Since the 


machine feed it 


through a 


cost ol 


An original document is microfilmed and the picture is 


are punched into the card, there being 80 columns ava 


semi-automatically or fully-automatically 


mounted over an aperture in a 


reproduction is low, the prints can be discarded after use 
Provided the drawings are clearly executed with firm lines 
and letters, tracing is unnecessary. 

With the exception of machines for mounting the micro- 
films on cards, which are imported from the United States, 
ill the equipment is built in Great Britain by Recordak 
Division of Kodak Ltd. and Rank XeroX Ltd. Kodak 
manufacture the microfilming equipment and the other firm 
produce the Copyflo printers 

Obviously, if this method of filing 
engineering drawings were to be adopted 
would be advantageous to have a standardized system, so 
that cards can be interchanged manutac- 
turers, and passed on, perhaps in the form of complete 
In view of the 


and reproducing 
universally, it 


freely between 


libraries, to sub-contractors or licensees 
small space occupied by these cards, they can be conveniently 
despatched through the post. Drawings and other docu- 
ments measuring 30 40in can be 35 mm 
microfilm 


recorded on a 


Mounting the film 

Several machines of varying complexity are available for 
mounting microfilm on the cards. The simplest of these is 
a small manually operated portable unit. It is 
follows. The reel of microfilm is placed on a spindle at the 
rear of the machine and passed behind a viewing aperture; 
then a prepared punched card 1s slipped into the slot between 
the two. Next, the microfilm picture is illuminated and its 
posivion relative to the card adjusted by means of a knurled 
Finally, a lever is operated to guillotine the 
reel of film press it against the 
iperture in the After these 


used as 


handwheel 
from the 


edge of the 


picture and to 


idhesive card. 


punched card. Data identifying the document 


lable cver the whole width. The films can be mounted manually 


ALLOY 


TT? THE f 
Mietue-G 
PAT NOS. 2.911.050, 2 


22 OTHERS PENDING 


PPP ESET SSN RAOKKEH SHAHN SHOKAAHTSASHSHHSSHSSSKCHEHSATCSSSHEHSHSSEHRSSHEHKSSOeeRN rns ar eRe 


Automobile Engineer, January 1960 











simple operations the card is removed from the machine 
and filed. With this unit, an average operator is able to 
prepare about 400 cards per hour, and’ an experienced 
operator cam mount as many as 600 pictures per hour. 

If large quantities of cards are processed, a semi-automatic 
film mounting machine can be used. It has a 14x 14in 
viewing screen on to which the microfilm picture, magnified 
eight times, is projected. This film is fed automatically 
from its storage reel, but the punched cards are inserted by 
hand and the lateral position of the picture is adjusted by 
manual operation of a control knob. Finally, a button is 
pressed, and the picture is cut from the reel of film and 
mounted on the card automatically. Although this machine 
does not process the cards at a faster rate than is possible 
with manual operation, its advantage is that the high rate 
of production can be maintained for very long periods, 
whereas an operator using the manual method would not 
be able to keep up this rate of production indefinitely. 

If even larger numbers of pictures are processed, a com- 
pletely automatic machine can be used. Blank cards, 
together with the continuous length of microfilm, are fed 
into this machine, in which the protective paper is stripped 
from the adhesive edge of the aperture, the microfilm 
picture is centred, guillotined from the roll, and mounted 
on the card. With this equipment, cards can be prepared 
at a rate of 2,000 per hour. This machine, which is called 
the Filmsort Automatic Mounter, can handle continuous 
rolls of microfilm up to 1,000 ft long. In the event of there 
being any defect in the microfilm or the card, the machine 
is automatically switched off. 

A useful item of ancillary equipment, especially where 
cards are to be transferred from one firm to another, is an 
automatic card-to-card printer. With this equipment, 
microfilmed records can be reproduced automatically at a 
rate of 900 per hour. 


Printing 

A piece of equipment that is fundamental to the opera- 
tion of the system is the high-speed xerographic printer. It 
is the Copyflo Model 5B machine, by means of which full- 
size prints can be obtained directly and rapidly from micro- 


film pictures. This equipment is identical with the Xeronic 


Battery-Operated Strobosco pe 


USES of the stroboscope, to measure speeds of rotation or 
reciprocation of mechanisms, are widely appreciated. How- 
ever, the usefulness of these instruments in many instances 
is limited by their dependence on a mains supply of elec- 
tricity. To overcotne this difficulty, Dawe Instruments Ltd., 
99 Uxbridge Road, London, W.5, have gone into produc- 
tion of a new battery-operated model, known as the Type 
1211 Strobopack. It is a fully portable model, in which the 
thermionic valves are replaced by transistors, thereby 
eliminating the need for heater current to the valve cathodes. 
By means of the control knob on the front panel of the 
instrument, the flash rate can be accurately adjusted to any 
speed between 600 and 15,000 per minute. The stroboscope 
lamp is neon filled and has a flash duration of only 
15 millionths of a second, so that sharp images are ensured 
at all speeds. A meter on the panel gives a direct indication 
of the flash rate. 

A 12-volt supply is required for the Strobopack, and can 
be provided either by the battery unit shown in the illustra- 
tion, or by a vehicle battery or other source capable of 
providing a current of 1 amp. The stroboscope unit, which 
is housed in a metal case measuring only 5} x 3} x7} in, 
weighs less than 4 1b, and so can easily be held in one hand 
by means of the handle provided; the battery measures 
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computer-output printer, described in Data Processing 
January-March 1959, except in that a special head for the 
projection of the pictures is fitted in place of the cathode- 
ray tube and electronic circuits. A batch of up to 500 cards 
can be placed in the magazine of the machine. The control 
dial is set manually to select the number of copies required, 
which can be any number from one to 400. It is best if 
each batch contains only cards from which the same 
number of prints are required so that the operator does not 
need to be in constant attendance to change the setting of 
the control dial. When the machine is switched on, cards 
are fed one at a time from the magazine into the machine. 
This sequence of operations is repeated automatically until 
all the cards have been cleared, whereupon the machine 
switches itself off. 

Although the width of the reels of paper that can be 
fitted into this machine is restricted to a maximum of 26 in, 
and the maximum printing width is 24in, there is not the 
same restriction, so far as printing is concerned, on the 
length. The largest engineering drawings can be repro- 
duced at a size of 36x24in. Reproduction is effected at 
onz of two fixed values of magnification, x15 or x20: the 
value required is selected manually before the start of a 
printing sequence. 

This special version of the Copyflo machine costs 
£28,000 or can be rented at £600 per month. To assist 
companies to establish the new technique without the need 
for such a large capital investment, the machines can also be 
hired on a meter basis, the payment depending on the 
number of feet of paper printed. 

At the East Pittsburgh Division of the Westinghouse 
organization, where this system was installed last year, 
requests for drawings average 3,000 a day, involving the 
production of approximately 16,000 prints. By virtue of 
the elimination of the need for tracings and also the saving 
of 10,500 ft? of floor space, it is estimated that the costs 
of drawing office supplies in this instance have been reduced 
by £18,000 per year: a large proportion of this saving is 
due to the fact that linen tracing cloth is no longer required. 
In addition, the cost of reproducing drawings has been 
reduced by approximately £45,000 per annum. Further 
details of this system are given in the original article. 





The Dawe, Type 1211 Strobopack, operated by a 12 V battery, is compact 


9} x 54x 4in, weighs 93 lb and provides sufficient electricity 
for about eight hours’ operation. It is expected by the 
makers of the Strobopack that this new instrument will prove 
equally suitable for use in workshops as well as in the field. 
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Current Uses of Plasties 


A Review of the More Important Applications of Synthetic Materials to Automobile Practice 


Dorinc recent years, the application of plastics in the 


automobile field has, as in so many other industries, 
increased remarkably. There are three main reasons for 
this : they are the greatly enlarged range of materials avail- 
able, better understanding of the properties and limitations 
of the different materials, and the rapid improvement in 
production techniques. Perhaps a fourth reason, rational 
acceptance by the public, might be added, since it is now 
generally realized that plastics are not inferior substitutes 
tor wood or metal, nor do they render them obsolete. Not 
nly have plastics taken their true place among the essential 
ingredients of the modern road vehicle, but the indications 
ire that their use is still rapidly extending. 

Glass reinforced polyester resin is fully accepted as highly 
suitable for car and commercial vehicle bodies, and other 
components, if they are not produced in quantities large 
enough to warrant the expense of press tools for the 
production of steel panels. Numerous bodies are now 
made of this plastics material, including those for Berkeley, 
Daimler, Elva, Fairthorpe, Jensen, Lotus, Nobel, Peerless, 
Reliant, and Turner cars. Polyester-glass is specified also 
tor the Shamrock car, which is not yet in production, while 
in addition there are several firms producing lightweight 
ports bodies for fitting to existing chassis. Manufacturing 
techniques have been considerably improved since such 
bodies first appeared, and the standard of external smooth- 
ness and finish obtained is now equal, in many instances, 
to that of steel or aluminium bodies. 

In the commercial vehicle section of the industry, 
polyester-glass is becoming extensively used for cabs, and 
for the complete bodies of certain types of delivery vehicles, 
particularly those used for milk distribution. Among the 
firms specializing in such construction is Mickleover 
lransport Ltd., which makes a large number of bodies for 
electric delivery vehicles, and has also developed a box 
body of about 400 ft? capacity for a 3-ton chassis. This 
body is of the frameless, double-skin type, with a sandwich 
polyurethane foam to 
provide insulation. An interesting 
feature of the construction is that 
only one mould is employed for the 

iter skin, and the inner skin is laid 
up directly on the foam interlayer. 

Che chassis attachment brackets are 
bonded in, and the floor is a separate 

ne-piece moulding. Painting is 
minimized by the use of pigmented 

sin. These bodies, of which over 


layer of 


nteresting L.C.C. ambulance on an 
Austin chassis has a body and cab made of 
lass reinforced polyester resin. Forward 
trol has been adopted, and a good range 
vision is thus afforded to the driver 
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50 are already in service, are unusually light for their capacity, 
yet are very rigid by virtue of the sandwich construction. 

The London County Council is building attractively 
styled, practical plastics bodies for its Austin forward- 
control ambulances, which are replacing the earlier, much 
longer Daimler vehicles. This new ambulance has a cab 
that is noteworthy for the depth of its wrap-round wind- 
screen, giving an excellent range of vision to the driver. 
Although the Austin chassis has a considerably shorter 
wheelbase than that of the Daimler, the interior dimensions 
of the two bodies are virtually the same. To provide 
reinforcement where necessary, and attachment points for 
items such as door hinges and stretcher carriers, an ash 
framework is bonded into the body shell during lay-up. 
Here again, a pigmented resin is used so that no major 
painting is required. 

This interesting design has obviously been very carefully 
worked out to make the best use of the material. Over 20 
bodies have already been built, a further 50 or so are in 
various stages of construction, and 170 more are due to be 
built within the next three years. The Council’s transport 
department has put its knowledge of glass reinforced 
plastics to further good use on the Daimler ambulances 
already mentioned. Because the rear quarters of the metal 
bodies of these vehicles proved very vulnerable in heavy 
traffic, replacement sections in pigmented polyester-glass 
have been evolved and are fitted as necessary. These 
sections have proved remarkably resistant to damage, and 
their employment has consequently greatly reduced the 
amount of repair work required. 

Other uses of polyester-glass mouldings include bonnet 
tops and radiator surrounds for commercial vehicles, also 
motor-scooter bodywork, sidecar shells, safety helmets, and 
a variety of weather protective fairings for motor-cycles. 
The most impressive of these fairings are probably those 
produced by the Bristol Aeroplane Co., using an injection 
moulding process that gives a good finish inside as well as 
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They are designed specifically for the machines 
concerned, and provide protection for the rider’s legs and 
hands, as well as forming a mounting for the headlamp, 


outside. 


windscreen and instruments; stowage space for gloves or 
small parcels is embodied. 

Considerable interest has been shown in a new type of 
vehicle flooring that, because of its resistance to abrasion, 
should appeal to the fleet operator handling awkward loads. 
The flooring is of slate-filled polyester resin, reinforced 
with glass fibre and bonded to a timber sub-floor. Its cost 
is said to be lower than that of equivalent steel flooring, and 
the construction is light, rigid and non-corroding. 

Among the current applications of phenolic resins is the 
combined belt pulley and cooling fan fitted to the generators 
on Ford engines. This moulding is produced by National 
Plastics (Sales) Ltd., who have also manufactured experi- 
mentally a new design of radiator fan of the same material. 
This fan is 12 in in diameter and, in its standard form, has 
twelve blades. It has been made deliberately larger than 
usual, to enable it to run at well below engine speed and 
thus absorb the minimum power. The mould has been 
specially designed to permit the number of blades to be 
varied, as necessary, to suit different sizes of engines. 

As can be seen from the accompanying illustration, the 
blades of this fan are mounted on a relatively large diameter 
hub. The resultant shortness of the blades gives them 
ample stiffness, and has no significant disadvantage in 
terms of operating efficiency, because the cylinder block 
would exercise an appreciable blanking effect on longer 
blades of the same overall diameter. This fan has an 
excellent finish and, since machining and painting are 
unnecessary, could well be produced at little higher cost 
than an orthodox, composite unit for the same duty. In 
addition, it is said to give longer belt life than does a 
metallic pulley. It is known that several vehicle manufac- 
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The experience gained by Bristol Aircraft 
Ltd. in the manufacture of radomes and 
other components of polyester-glass is now 
being put to use in the automobile sphere. 
This trio of illustrations is of some of the 
company’s current activities. Above left: 
the production of bodies for the Nobel 
three-wheeler. Above right: motor-cycle 
frontal fairings, embodying leg shields, 
for the Enfield Cycle Co. Ltd. Below left 
another body project, the handsome and 
aerodynamic shell for the Lotus Elite car 


turers have shown interest in this development. Other 
products of National Plastics are phenolic instrument panel 
mouldings, for the Standard Vanguard, also distributor 
caps and headlamp cowls. 

Another material that is finding favour for instrument 
panels and cowls is mouided fibre; on the Triumph Herald, 
it is used for the complete facia panel, and for the gearbox 
cover-panel in the floor. It is also widely employed on 
other vehicles for components such as demister nozzles, 
parcels shelves and glove boxes. With the increased 
attention now being paid to safety in the event of an 
accident, shock-absorbent underlays for facia edges are 
becoming increasingly adopted. Several materials are used 
for this purpose, of which the most common is polyurethane 
foam, moulded to the desired shape. Its qualities of impact 
absorption are higher than those of foam rubber, for which 
reason it is widely featured also for the linings of motor- 
cyclists’ safety helmets. One of the prime requirements 
is a degree of resistance such that, in the event of an 
accident, the part of the body that strikes the pad does 
not crash straight through it on to the hard metal edge 
bencath. 

It is becoming common practice to cover the top of the 
facia panel with a matt-finish material of dark colour. Such 
a covering, having a low reflectivity, makes a definite 
contribution to driving comfort by eliminating the trying 
reflections in the windscreen that can occur with glossy or 
light coloured surfaces. Vinyl sheeting is frequently used 
for this purpose, but it is now being rivalled by nitrile 
materials, such as the U.S. Royalite adopted by Ford and 
Vauxhall. Like vinyl, the nitrile sheet is thermoplastic, and 
so can readily be moulded to the required contours, but it 
is stated to be tougher and to have greater thermal resistance 
than vinyl. The U.S. Royalite moulding is supplied already 
bonded to the resilient underlay that shields the facia edge. 
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Nylon, owing to its good resistance to abrasion, and its 
low frictional qualities in the unlubricated state, is finding 
an increasing application. Certain Continental cars have 
moulded nylon fans; the material can also be used for gears 
for lightly loaded drives, in which function its quiet running 
is advantageous, and it is utilized for certain door lock 
components. The commendable trend towards the elimina- 
tion of routine chassis lubrication on private cars has 
resulted in the adoption, by certain manufacturers, of nylon 
bushes for steering and suspension joints. Although the 
material proves very durable in such duties, measures have 
to be taken to prevent the squeaking of these joints in dry 
conditions. 

The widespread employment of the various synthetic 
rubbers for hoses, gaiters and joint washers is well known, 
and many Neoprene components are to be found on, for 
exartple, the new Rover 3 Litre car. Equally familiar is 
the use, for medallions and motifs, of acrylic mouldings on 
which metals and paints are deposited. Among the more 
famous companies specializing in the production of these 
items for the automobile industry are the Lucas and 
Wilmot-Breeden organizations. 

A relatively new field cf increasing 
plastics coating of metal components, either by extrusion, 
spraying or dipping. Such treatment may be either decora- 
tive or functional. In the decorative sphere, Howard 
Clayton-Wright Ltd. and Creators Ltd. are marketing a 
wide range of beading sections comprising an aluminium 
foil base, having either a natural polished or a coloured 
anodized with an extruded vinyl coating that 


importance is the 


surtace, 


preserves the finish of the foil indefinitely without detracting 
from its 


appreciably brilliance. The Clayton-Wright 


Phenolic resin is employed 
for this twelve-blade fan, 
an experimental production 
by National Plastics (Sales) 
Ltd. The blades are shorter 
than usual, and the boss 
embodies the belt pulley 


Below: On the Triumph 
Herald, the facia panel 
and gearbox cover are of 
moulded fibre, a material 
now commonly used for 
other items such as glove 
boxes and parcels trays 
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product is, of course, used to trim the external joint flanges 
on the new Austin Seven Morris Mini-Minor cars. 

For more functional purposes, Durable Plastics Ltd. have 
intensively developed the coating of structures and com- 
ponents by spraying and dipping. A wide range of coatings 
can be applied, including p.v.c., nylon, p.t.f.ec., p.t.c.f.e., 
polythene and Neoprene. The material used depends on 
the particular conditions and the required life. Several of 
the leading vehicle manufacturers are employing stillages 
coated in this way for preventing damage to parts such as 
windows and newly plated wheel nave plates. Other uses 
of the coating process are for a variety of clips, to avoid 
rattle or chafing, and for steering wheels. It is considered 
by this firm that plastics coating is a possible alternative to 
bituminous treatment for the preservation of chassis frames 
and underbody structures against corrosion. 

Two further applications of plastics materials 
mentioned in the London Motor Show Review 
of Automobile Engineer. One of these is the use for oil 
seals of silicone rubbers and improved synthetic elastomers, 
such as Du Pont’s Viton, to give greater durability at 
elevated temperatures. The other application is in lightly 
loaded bearings, to avoid the need of periodic lubrication. 
A material commonly utilized for such bearings is p.t-f.c., 
the Glacier DU range being an example. This material is 
emploved because of its characteristics of low coefficient 
of friction end good stability over a wide temperature range 


and 


were 
issuc 


Below: a plastics-covered stillage for windows, produced by Durable 
Plastics Ltd. Bottom: because of the excellent durability of Neoprene 
it is used for hoses and other components on the Rover 3 Litre car 























Routemasters with Air Suspension 


London Transport Executive to Fit 50 Buses with Four Types of Experimental Equipment 


Ovzrarionat trials are being carried out by London 
Transport on 50 Routemaster buses fitted with air suspen- 
sion, in place of the normal coil springs, for the rear axle. 
The purpose of this work is to obtain greater riding comfort, 
regardless of the passenger load carried; air suspension will, 
of course, confer the secondary advantage of a constant 
platform height. No change is being made to the coil 
spring, independent front suspension of these vehicles. 

The Routemaster bus is of chassisless construction. At 
the front end, its mechanical units are mounted on a sub- 
frame, which is readily detachable for maintenance purposes 
and is interchangeable between one vehicle and another. 
The rear suspension assembly comprises two trailing arms, 
the tail ends of which are interconnected by a transverse 
member on which the suspension springs seat. Resilient 
mountings secure the rear axle to the trailing arms, and it 
is located laterally by a panhard rod. This system was 
described in the January 1955 issue of Automobile Engineer. 

Four different types of air suspension equipment are 
employed for the trials. Im each case, the spring units are 
secured by the standard fixtures, so that any of the air or 
coil springs can be fitted at will. With the coil spring layout, 
telescopic dampers are mounted coaxially within the springs, 
but lever type dampers are employed with the air suspen- 
sion. The damper settings are varied to suit the require- 
ments of the individual systems. 

Of the experimental buses, 25 are being fitted with Dunlop 





The same layout of charging valve and levelling valves is employed 
on all four air suspension systems being tried on the Routemaster 
buses. Lever type dampers replace the normal, coaxial telescopic units, 
and their settings are varied to suit the requirements of each system 


air spring equipment and the other 25 with the Firestone 
system. Two types of Dunlop units are used: they are the 
familiar Pneuride, triple-convolution springs and the new 
and interesting Dillow springs, with which five buses are 
being equipped. Large-capacity surge tanks, each with a 
volume of about 1,200 in*, are used in conjunction with the 
Pneuride units to provide an adequately low rate and 
periodicity. The springs have a total vertical displacement 
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of 7in, of which the bump movement comprises 4} in. 
This gives a periodicity of approximately 80 c/min. The 
Pneuride system was described fully in the August 1957 
issue of Automobile Engineer. 

An accompanying illustration shows a cross section of a 
typical Dillow unit. It can be seen that the design embodies 
a combination of convolution and rolling diaphragm prin- 
ciples. Whereas the upper convolution is of normal shape, 
the lower one is constrained by a skirt member integral with 
the ring separating the convolutions. This skirt has the 


Sectional view of a 

typical Dunlop Dillow hf 
air spring, combining 
rolling diaphragm and 
convolution principles. 
Separate surge tanks 
are employed on this 
particular application 





approximate form of a truncated cone. The bottom of the 
nylon-reinforced rubber diaphragm is anchored to a piston 
which, in the static load position, just enters the mouth of 
the skirt. Since the upper part of the piston is hollow, it 
provides additional air volume, so a smaller surge tank is 
needed than with the triple-convolution springs. The tank 
capacity actually used in this installation is 600 in*, and the 
resultant periodicity is in the region of 70 c/min. 

Over small bump-deflections from the static position, the 
Dillow spring functions virtually as a normal rolling 
diaphragm unit, giving a low spring rate. At a certain stage, 
however, the lower convolution is completely collapsed, so 
the top of the piston is separated from the underside of 
the intermediate ring by only the double thickness of the 
diaphragm, which thus forms a resilient stop. As the deflection 
is further increased beyond this point, the unit acts as a 
single-convolution spring, and the rate increases rapidly. 
As in the case of the Pneuride triple-convolution springs, the 
total deflection range of the 12in Dillow units employed 
on these trials is 7 in. 

Of the buses equipped with the Firestone components, 
20 have the Type 1 Airide units, and the remainder the 
Type 2. Both are rolling diaphragm units, and they differ 
only in respect of the profile of the pedestal portions 
mounted on the transverse member of the suspension 
assembly. Since the upper, cylindrical portion of each spring 
unit forms a surge tank of about 600 in® capacity, no external 
tanks are required. Both Airide types are designed for a 
maximum travel of 7 in, divided equally between bump and 
rebound strokes; the Type 1 gives a periodicity of 80 c/min, 
while the Type 2 gives 70c/min. A description of these units 
appeared in the June 1958 issue of Automobile Engineer. 

The air reservoir, charging valve and the levelling valves 
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are common to all four air suspension systems. This reser- 
voir is an existing Routemaster component, used for the 
gear-change air servo, and it is fed by the standard com- 
pressor; in the reservoir the pressure is 60 lb/in*. The 
charging valve acts also as a non-return valve, to prevent 
any escape of air from the gear control system in the event 
of a leak in the suspension system. From the charging 
valve, air passes through the levelling valves to the surge 
tanks of the spring units. A warning light in the cab 
operates if the air supply pressure falls below 45 lb/in 

When the bus is unladen, the air pressure in the operating 


Scammell Recovery 


HREE Explorer heavy recovery vehicles have recently 

been supplied by Scammell Lorries Ltd., Watford, 
Herts, for service with the New Zealand Army. These 
vehicles are generally similar to those already produced to 
the Ministry of Supply specification, except that the cab is 
of new design. It provides seating for three, including the 
driver, and is of double-skin construction above the waist- 
line; the steel roof canopy extends forward of the windscreen 
to form a sun vizor. Heating and demisting equipment is 
fitted, as also are clips and blocks for stowing rifles, fire 
extinguishers and other items. 

The engine is a Rolls-Royce C6 diesel unit of 184 b.h.p., 
and it is coupled to the familiar Scammell six-speed gear- 
box. Top gear is an overdrive ratio and all gears are 
engaged by sliding dog clutches. Control is effected by a 
centrally mounted lever operating in a gate. Mounted on 
the rear of the gearbox is a transfer box, which provides 
direct drive to the rear axle unit, and embodies the reduction 
gear for the drive to the front wheels. It is possible to 
engage and disengage the front wheel drive while the vehicle 
is at rest or in motion. 

For the front suspension, a transverse leaf spring, with 
pivoted mounting, is employed, whereas the rear axle is 
attached to longitudinal semi-elliptic springs. The design 
of the rear bogie follows previous Scammell practice in that 
a gear case pivots freely on each end of the axle member. 
Each case contains a train of straight-tooth spur gears that 
provide a secondary reduction; the outboard gears of the 
train carry the stub axles for the wheels. This suspension 
and driving arrangement permits the wheels on either side 
to ride over a hump 2 ft high without tilting of the chassis 
frame. The steering and brakes are assisted by compressed 
air, and couplings for the trailer brakes are fitted at both 
ends of the frame. For starting on steep gradients, the pedal 
operation of the brakes can be supplemented by manual 
control. 

These vehicles are intended to operate with 15 ton trailers 
in virtually any conditions. For this reason, they carry 
special chains that can be fitted to the rear bogie wheels to 
form tracks. Also, the cooling and lubrication systems are 
arranged for operation on gradients of up to 25 deg, com- 
bined with a lateral slope of 15 deg. To permit wading and 
the negotiation of landing craft ramps, full water-proofing is 
carried out to a height of 2 ft 6in from the ground. 

For self-recovery, a Scammell vertical-shaft winch is 
fitted; it is driven by a power take-off from the gearbox. 
The winch carries 450 ft of heavy steel cable and can deal 
with a direct pull of up to 15 ton. Pulleys and guide rollers 
on the chassis frame enable winching to be carried out from 
the front or rear. On a fixed mounting at the rear is an 
extensible, three-position jib capable of handling 4} ton 
loads; a torque limiting device prevents overloading of the 
jib or cable. The open body round the jib is fitted with 
lockers and compartments for stowage of equipment and kit. 
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circuit is in the region of 30 lb/in?, but it rises to 60 Ib/in? 
at full load. 

Dunlop Pneuride levelling valves of normal type are used 
with each installation; they are mounted on the body struc- 
ture, and are mechanically linked to the unsprung assembly. 
To avoid unnecessary response of the valves as a result of 
wheel movement road irregularities, a 9 sec delay 
setting has been adopted. The sensitivity of the valves is 
such that they will respond to a minimum change of loading 
height of ys in, which is equivalent to the entry or departure 
of 1} passengers—or approximately one adult and one child. 


over 


Vehicles 





As supplied to the New Zealand Army, the Scammell Explorer recovery 


vehicle has a double-skin cab and carries a 44 ton, retractable jib 


Mechanization of Thought Processes 


NOTIFICATION has been received from the D.S.LR. that 
the full proceedings of the symposium on “The Mechaniza- 
tion of Thought Processes” have now been published; this 
symposium was held at the National Physical Laboratory 
in November 1958. The proceedings are in two volumes, 
covering not only the papers presented, numbering about 40, 
but also the discussions, in which some 200 scientists took 
part. They are published by Her Majesty’s Stationery 
Office, and are available from the D.S.I.R., Charles House, 
5-11 Regent Street, London, S.W.1; the price of the two 
volumes in the United Kingdom is 50s, or 52s 11d by post, 
and in the U.S.A., the price is $9. 


Aerostyle Stripcoat 

IN PAINT spray booths, unless they have side water walls 
as well as the normal rear water wall, it is virtually 
impossible to keep overspray from building up incon- 
veniently. Even with semi-automatic spraying systems, 
where the amount of paint or sprayed material is carefully 
regulated to prevent wastage, some paint will adhere to the 
inside of the booth. 

Aerostyle Limited, of Sunbeam Road, North Acton, 
London, N.W.10, now market a rubber-like material which 
can be sprayed or brushed on to the sheet metal work, being 
laid on slightly more thickly than a normal coat of paint. 
When it is desirable for the booth to be cleaned, all that is 
necessary is to lift up one corner and strip off the coating 
which comes away in one piece. The overspray paint, 
accumulated during many hours of booth operation, is thus 
swiftly removed, effecting a valuable saving in man-hours. 
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RAMROD LUBRICATION SYSTEM 


Discovery by The Glacier Metal Co. Ltd. Throwing New Light Upon the 


Bearing Lubrication Problem 


As a result of research work, The Glacier Metal Co. Ltd. 
have evolved a new system of bearing lubrication, by means 
of which it is hoped to increase the life of main and big-end 
bearings of internal combustion engines. Also, it will enable 
smaller bearings to be employed for the given rating or, 
alternatively, a larger rating to be adopted for engines 
currently in production, without increasing their bearing 
size. In principle, the system involves the injection of 
lubricating oil at high pressure into the bearing shortly 
before each application of inertia or gas loading. Although 
the system is most likely to be used on very large diesel 
engines for industrial and marine applications, it is worthy 
at least of consideration for use in certain circumstances with 
smaller higher-speed engines. 

Obviously, the cost of injection equipment will be small 
relative to the total cost of a large industrial or marine 
diesel engine, and restrictions in respect of space in these 
installations are not so severe as in automobile applications. 
Moreover, the injection equipment will not be as expensive 
as that currently used for fuel injection: it is much easier to 
design and manufacture injection elements for lubricating 
oil than for fuel oil that does not have good lubricating 
properties, and the requirements in respect of metering are 
much less stringent. 

It has, of course, for many years been realized that bearing 
failures frequently cannot be accounted for simply by high 
gas and inertia loadings or distortion or flexing of the shafts 
or the bearing housings. With the object of discovering 
exactly what happens in plain bearings under operating 
conditions, The Glacier Metal Co. devised a machine for 
the study of the subject. With this machine, a journal is 
run in a transparent bearing so that the behaviour of the 
oil film can be studied. Alternatively, the journal can be 


transparent, so that an actual bearing material can be used 





for the housing, and the effects viewed through the journal. 
Generally, Perspex is used for the transparent components, 
since it is relatively inexpensive and modifications, such as 
the cutting of grooves, can be easily effected. A disadvan- 
tage of this material, however, is its very low modulus of 
elasticity and, therefore, glass has been used for some of 
the experiments. 

For the movements and changes in condition of the oil 
films to be observed readily, it is necessary to run the 
bearings at a very low speed. This involves the application 
of the principle of dynamic similarity based on the well 
known formula Zn/p, where Z is the absolute viscosity in 
centipoises, n is the speed of rotation in r.p.m., and p is the 
specific loading in lb/in®. In other words, if the speed of 
rotation is reduced, the absolute viscosity must be increased 
or the specific loading reduced. In fact, all three are varied 
—the reduction in specific loading obviates the disadvantages 
of Perspex in respect of Young’s modulus, so that the 
bearing cap deflections are of approximately the same order 
as those that would be experienced with a metal cap. For 
some of the experimental work, the shaft was rotated at 
7 r.p.m., which was about -|; of the normal operating speed, 
so the oil pressure and bearing loads had to be reduced in 
the ratio of 1:15 and the oil viscosity raised in the ratio of 
pe 3 

Simulation of bearing loading is effected by two hydraulic 
cylinders, with their axes mutually at right-angles, in a 
plane normal to the axis of the bearing. One cylinder is 
employed to simulate the horizontal and the other the 
vertical components of the loading in an engine. The 
pressures in the cylinders are reguiated by cam mechanisms 
coupled to the mainshaft. These cams can be set to 
reproduce, in the laboratory apparatus, any polar load 
diagram required. The load diagram can be shown on an 


The machine, devised by the Glacier Metal 
Co. Ltd., for the study of oil films in 
bearings. On the left, are the controls 
for the cams used for regulating the load 
conditions to conform with any polar 
load diagram likely to be met in practice 
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oscilloscope screen, so that it can be checked to ensure that 
it represents accurately the diagram that is obtained in the 
engine for which the bearing is required. 

Observation of bearing films under these simulated con- 
ditions of operation have shown that when, on the firing 
stroke, the gas pressure drives the big-end bearing down, 
the cap leaves the shaft and the oil film collapses owing to 
cavitation due to the sudden local enlargement of the 
clearance. At first sight, this might not appear to matter, 
since the load is being borne in the top half of the bearing 
however, this area of cavitation rotates at approximately 
half the speed of the shaft, and therefore moves round into 
the pressure area as the shaft rotates. In fact, the oil film 
that is broken up by cavitation subsequently receives the full 
force of the next application of gas load. 

This has several adverse effects. First, the effective bearing 
area is greatly reduced, since the loads can only be trans- 
mitted through the oil film, the area of which is small 
because of cavitation. Secondly, because the clearance 
between the bearing and the journal is taken up rapidly 
when the load is applied, the bearing has to withstand not 
only the static gas pressure loading but also the dynamic 


SB . 


View of the transparent bearing and the Ramrod injection pump that 
is installed on the equipment illustrated below on the opposite page 


loading due to the kinetic energy built up by the movement 
of the rod assembly relative to the journal. The third factor 
that adversey affects bearing life is the dynamic effects in 
the oil film itself. As the oil around the cavities spreads, 
under the load, and the oil fronts consequently approach 
one another at high velocity and finally crash together, very 


higa pressures are generated locally, and these cause cavita- 
tion erosion which may subsequently lead to fatigue failure 


position at which the oil hole breaks out on the 
surface of the journal can materially affect the bearing 
performance. Experiments with the Glacier test rig have 
shown that when the hole breaks out at the top-dead-centre 
position, cavitation at the time when the gas load is applied 
However, it can be improved by advancing 
Even 


The 


is extensive. 
the hole so that it is 40 deg ahead of top-dead-centre 
with it in this position, however, there is still substantial 
cavitation. This led to the development by Glacier of what 
they term the Ramrod system of lubrication. 

With this system, oil is injected into the bearing just 
before the application of the load. This has the effect of 
obviating the cavitation and filling the clearance between 
the journal and the bearing so that the oil film takes up the 
load immediately it is applied. On the test rig, the oil was 
injected at a pressure of 65 Ib/in*, whereas on an engine 
running at, for example, 500 r.p.m., the pressure required 
would be about 900 Ib/in*; on smaller engines running at 
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Typical example of cavitation, as seen through a transparent bearing 


higher crankshaft speeds, even higher pressures, of course, 
would be required. The duration of about 
60 deg of crankshaft rotation at speeds up to 1,000 r.p.m 
operations 18 as 
induction, 
and so on 


injection 15S 


cycle of 
firing, 
firing 


In a four-stroke engine, the 


follows lubrication-injection, exhaust, 
lubrication-injection, 


two-stroke 


compressiou, 
Bearings in engines more 
severely loaded under certain conditions, practically 
all the cavitation in the cap half of the bearing is carried 
round into the rod half by the time the next firing load is 
applied. In this sequence of operations is: 
lubrication-injection, firing, lubrication-injection, firing . 

There are four main benefits obtained by virtue of the 
Ramrod injection system: two are thermal and the other 
two are mechanical effects. First, the oil that is injected is 
cool, whereas, without injection, practically all the oil in 
the bearing has been doing work before the firing stroke 
occurs. Secondly, since the firing stroke begins with a thick 
film of oil in the bearing, the temperature rise owing to the 
shearing of that film is lower than it would be if a normal 
thin film were present. The other two benefits have already 
been mentioned: they are, the reduction in impact loading 
due to the taking up of the clearance, and also of the local 
overloading of the bearing surface as a result of the impact 
of the fronts of oil as the cavities close 

In practice, since the delivery of oil to the big-end 
bearings would be effected through the main journals, the 
injection to cater for the gas loading on the big-ends can 
also be used to supply the main journals at the same time 
In addition, another injection into the main journals would 
be required to cater for inertia loading which, of course, is 
much more severe on these bearings than on the big-ends 
It is relatively easy to calculate the quantity of oil required 
to be injected and the tolerances can be large, so the cost of 
the injection pump is correspondingly low. Variations in 
viscosity of the oil would not have much effect on the 
operation of the equipment, because the rate of leakage past 
the injector plungers would be a very small proportion of the 
total quantity of oil delivered and, since it is the quantity 
that is important, the pressure of the injection is not critical. 
The power absorption of the injection pump is estimated 
to be about 2 b.h.p. for an engine developing 1,000 b.h.p. 

The Glacier Metal Co. Ltd. claim that it should be 
possible to increase bearing loadings considerably if the 
Ramrod system is employed: this will enable narrower 
bearings and correspondingly stiffer crankshafts to be used. 
Also, the engines can be operated at higher speeds. It is 
hoped that in this way the output of an engine which, for 
example, has been previously rated at 800 b.h.p. can be 
raised to 1,000 b.h.p., with no major modifications other than 
the installation of the Ramrod system. Thus, the capital 
cost of the plant per b.h.p. developed would be substantially 
reduced. Obviously, the work so far done by this company 
opens up a wide field for further exploration in this field 


are, of course, even 


since 


instance, the 
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Progressive-Rate Suspension 


Aeon Rubber Springs in Combination with Normal Springs Enable Vehicles to Fulfil Exacting 


Operational Demands and Require only a Minimum Modification of Existing Standard Designs 


A LARGE proportion of load-carrying vehicles, by the 
nature of the duties they are required to perform, operate 
under conditions of no load alternating with full load or 
even overload. Jonventional suspension systems, of 
constant-rate characteristics, cannot be ideally suited to 
both the extremes of such conditions. Obviously, the 
desideratum is a variable-rate system that automatically 
adapts itself to the load being carried. It is possible, of 
course, to produce a leaf spring having a progressive rate 
by special design or by the addition of some mechanical 
device or equipment, but these expedients are likely to be 
relatively costly and to add complication to an otherwise 
simple construction. They have not, so far, been generally 
acceptable to the vehicle manufacturers. Helper springs, 
fitted on some British trucks, but more commonly used on 
American vehicles, cannot be regarded as a solution to the 
problem, but rather as a palliative to it. While they provide 
a two-rate system, the load-deflection curve retains the 
straight-line characteristic of the single-rate system, with 
a sharp step when the rate changes. 

Composite springing systems, comprising existing or 
modified leaf or coil springs working in conjunction with 
Aeon hollow rubber springs, have been available for some 
years and are now being more widely adopted by vehicle 
manufacturers as well as by operators. Such systems can 
be designed to give true progression in rate with increasing 
load, can sustain substantial overloads without exceeding 
the maximum deflection for which the vehicle was designed, 
and cannot be “bottomed” under shock loads. They can 
be applied to all types of vehicle, from the smallest auto- 
mobile to the heaviest load carrier, require only the 
minimum modification to an existing standard vehicle and 
its suspension, are of low first cost, and the rubber springs 
need no maintenance and have a long working life. 

Earlier articles in the Automobile Engineer* described 
the Aeon rubber spring, manufactured in Britain by Aeon 
Products (London) Ltd., 665 Finchley Road, London, N.W.2, 








* October 1954 and April 1958 
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Typical examples of Aeon hollow rubber springs. The complete range 
of capacities extends from 50 Ib to 17 tons 


and gave examples of typical installations. The versatility 
of the composite system is an outstanding feature and the 
range of applications, on all types of vehicles, to meet 
specific operating conditions is continually expanding. It 
will not have escaped notice that hollow rubber springs are 
now being fitted as standard equipment on certain small 
cars in quantity production, and are reported to figure in 
the prototypes of others in that class at present in course 
of development. This article, however, reviews a number 
of current installations on load-carrying vehicles; from 
heavy quarry dumpers to articulated tractor-trailer vehicles, 
and from missile launcher trolleys to ambulances. In each 


On Sisu dump trucks, manufactured 
by Suomen Autoteollisuus AB, 
Helsinki, Suomi, the load-carrying 
axle is provided with a progressive- 
rote, composite suspension system. 
The K-36SS vehicle shown has a 
104 yd*® body and a load capacity 
of 18 tons. Total laden weight is 
34 tons 


Automobile Engineer, January 1960 


Deflect 


A leaf spring; 7 leaves, 4inx} in; B leaf 
540/65 hollow rubber springs; C truck unlac 
laden; E shock (2x static load) 


Loading curve of one rear spring on Sisu K-36 
18-ton capacity dumper 


case the hollow rubber springs were installed to enable the 
vehicle to withstand especially arduous conditions or to 
operate under widely varied loadings. In one instance the 
hollow rubber spring replaces a torsion bar and is the sole 
springing means on a front axle. 


Quarry Dumper 

Earth-moving trucks and quarry dumpers are heavy, 
bulky vehicles and, due to their relative clumsiness, so slow- 
moving that commonly but scant attention is paid to their 
suspension. Thus, on most dumper-type vehicles, the front 
axle only is sprung while the rear axle is supported directly 
against the chassis frame. Since in the conventional, rear- 
axle driven dumper by far the greater part of the load is 
distributed to the rear axle, and the loads in some instances 
are enormous, designers consider it unwise to complicate 
the construction by providing this huge mass with a spring 
suspension. A sprung front axle, supplemented by some 
springing arrangement provided for the driver’s seat, is 


The unique Sisu suspension comprises a slip-end leaf spring assembly 
and ‘a group’ of five hollow rubber springs, acting independently 
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ib x 1000 


Load 


Deflection—in 
Load-deflection curve of Aeon 760 spring on M.L 
missile trolley. Total time base is 16 sec. The 
hollow rubber springs provide the sole springing 
means for the front axle. No dampers are required 


regarded as sufficient to ensure tolerable riding conditions 


at the customary operating speeds. 

In Finland the manufacturer of the range of Sisu vehicles, 
Suomen Autoteollisuus AB, of Helsinki, gave special con- 
sideration to the design of 18-ton capacity dumpers for 
operation in an opencast limestone mine. On the site the 
vehicles were also to be used for stripping off the earth 
down to the rock to be quarried. When ordinary trucks 
with a full suspension were used for stripping, their 
travelling speed was 35 m.p.h. or more, even though the 
half a mile. Thus, 
considerably greater 
slowcrt- 


about 
shift 
larger-capacity but 


only 
ible to 


distance was 
relatively, they were 
amounts of earth than the 
moving dumpers employed on the same task. At the bottom 
of the mine the difference was not nearly so marked, but 


drivers of the unsprung dumpers complained of shocks in 


driving 


operation, backaches, and fatigue. 
In view of these considerations, a decision was taken that 
the dumpers for such duties, despite their bulk and weight, 


When mounted on the chassis the Sisu suspension occupies less space 
than a system of similar capacity consisting solely of leaf springs 





Single Aeon hollow rubber spring for the independent front-wheel 
suspension of the M.L. missile launcher loading trolley 


should be sprung also on the rear axle. A most interesting 
composite spring system, including leaf springs by Samuel 
Fox and Co. Ltd. (United Steel Companies Ltd.) and hollow 
rubber Aeon Products (London) Ltd., was 
designed, and both the decision and the design have been 
amply confirmed by successful continuous operation over 
more than two years. The additional initial expenditure 
has been recouped many times over in terms of driver 
comfort, higher average travelling speed, less maintenance 
and longer working life of various vehicle structures, above 
ill, of the body. The shocks that a truck of this type with 
a 10} yd* body receives when it is being loaded by an 
excavator fitted with a 4 yd* shovel releasing blocks of stone 
from heights up to 10 ft are very severe. 

Due to the relatively poor road conditions in Finland, 
the builder’s customary practice is to estimate the dynamic 


springs by 


Progressive suspension system on L.C.C. ambulance with De Dion-type rear axle 
located within the large-diameter helical spring 


load as 2} times the static load, as the maximum speed may 
rise up to 60 m.p.h. The dumper under review is limited 
to a Maximum speed of 50 m.p.h. when unladen—it cannot 
reach that speed, of course, when fully laden—so that under 
all conditions it can be operated at an economical engine 
The dynamic load is, therefore, lower and is esti- 


speed. 
This has been 


mated to be twice the maximum static load. 
proved in service to be fairly accurate, even slightly over- 
estimated. Since in dumper operation the load on the front 
axle does not greatly increase when the vehicle is driven 
fully laden, the standard semi-elliptic, leaf spring suspension 
was retained. As the load on the rear axle, however, is 
essentially dependent upon the load carried, it was decided 
that a truly progressive suspension should be provided. 

The aim was to use components as simple and durable 
as possible. To this end, a pair of Fox slip-end springs with 
seven 4inXjin leaves was employed, each working in 
conjunction with a group of five Aeon 540/65 hollow rubber 
springs. Metal and rubber elements are arranged to operate 
independently, without stressing each other. Accordingly, 
the rubber springs are neither secured to nor abut the leaf 
springs. Instead, they are supported on a platform mounted 
directly on the axle and engage the underside of the chassis 
side frame. In combination they provide a spring that at 
small deflections is soft and almost linear, while approaching 
full load—about 40 mm deflection—the characteristic curve 
of the spring commences to rise with increasing steepness. 
The full deflection of the spring, about 76 mm, corresponds 
with a 50-ton load on the rear axle. 

Most vehicles in this builder’s dump truck range, from 
8-10 ton to 25 ton capacity, are fitted with similar composite 
springs. All can be provided with rear axle drive or four- 
wheel drive, as demanded by the terrain and the gradients 
to be surmounted. Additional to the springs, other items 
of British-made equipment are Leyland diesel engines to 
power the smaller vehicles, Rolls-Royce diesel engines for 
the larger vehicles, and Edbro hydraulic tipping gear. 

Main details of the 18-ton dumper reviewed and illus- 
trated are: 

Wheel base: 4,000 mm 

Tyres all round: 14-00 x 24, 20-ply rating, power grip type 

Engine: Rolls-Royce diesel, 184 b.h.p. at 2,100 rev/min 

Gearbox: 10 forward and 2 reverse gears, ratios 0-744: 1 

to 15-04:1 
Rear axle: ratio 9-47 :1 


The axle-mounted hollow rubber spring and the counter plate are 
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Chassis frame: 20 mm steel plate pressing 

Steering: hydraulic powered, adequate for a 15-ton front 
axle load 

Tipping gear: Edbro, tipping to angle of 70 deg in 15 sec 
with full load 

Quarry body: 10mm steel plate, reinforced with box- 
section members 

Body floor: 13mm steel wearing plate, 3 in hardwood 
planking sandwiched between wearing plate and 
outer plate 

Total weight, unladen: 16 tons 

Total weight, fully laden: 34 tons. 


Missile trolley 

When undertaking the design of ground equipment for 
the transportation and handling of guided missiles, factors 
quite different from those affecting the aforementioned 
vehicle will apply. Shock absorption becomes of paramount 
importance. Careful study has to be made regarding the 
transport of the missile, complete with delicate equipment 
and, possibly, fully armed, over all types of terrain. Such 
considerations make it virtually essential that any spring 


incorporated in the suspension system should have a 


progressive rate, low inertia and, so far as possible, be self- 


damping. Furthermore, the load deflection rate of the 
spring is of importance, since the overall height of the 
chassis has to be considered in respect of the unloading of 
the missile on to a fixed-height launcher. 

Following extensive investigation, it was found that the 
Acon hollow rubber spring would meet all the requirements 
The particular unit installed is the Type 760, with a Shore 
Hardness Number of 70-75, and having a free height of 
9} in. The accompanying illustration shows its application 
as a single-spring shock absorber on the missile launcher 
loading trolley designed and built by M.L. Aviation Co 
Ltd., White Waltham Aerodrome, Maidenhead, for trans- 
porting and ground handling the Bristol “Bloodhound” 
guided missile. This vehicle is of the four-wheeled trailer 
type, having independent suspension with trailing arms 
Torsion-bar suspension is used at the rear wheels, as this 
method provides a convenient means of adjusting the height 
of the vehicle at the rear, where it is critical. Its use 
necessitates the provision of hydraulic shock dampers 

For the front suspension, an Aceon hollow rubber spring, 
pivotally mounted between the chassis and wheel arm, is 
employed for each wheel. The wheel assembly is positioned 


Ford 4D tractor with Brockhouse interchange coupling for 6-ton ‘Step Frame 


On the Carrimore car-transporter semi-trailer, Aeon rubber springs are 
fitted to give a progressive rate to the suspension and to prevent roll 


by the trailing arm so that the loading on the hollow rubber 
spring is always applied axially. By using the Aeon spring 
the suspension system is simplified, and the cost compares 
favourably with torsion bar springing. It is easy to install, 
preloading is required. No 
apart from 


maintenance 1s 
visual inspection, and 
shock dampers are not 


since no 
necessary, periodic 
replacement is Hydraulic 
used on the front suspension, and it will be seen from the 
graph that self-damping is attained due to the hysteresis 
The progressive rate of this type of spring 


easy 


of the rubber 
is also fully indicated by the curves. 


Ambulance 

Ambulances also have to be designed for a delicate and 
sensitive load that must be insulated from shock and, con- 
sequently, special care needs to be given to the suspension. 
Specifically to meet its requirements, the London County 
Council builds its own ambulances at its Motor Vehicle and 
Mechanical Equipment Depot, Merton Road, Wandsworth, 
London, S.W.18 
suspension of these vehicles, mainly to enable the ambulance 


Acon rubber springs are used in the rear 


nterchangeable semi-trailer. Left, with the 9-leaf spring fitted as 


standard. Right, with composite spring having 4 leaves and an Aeon 103B/65 rubber spring 
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to cope with widely varying loads encountered in different 
The chassis is built up mainly from Austin com- 
ponents, with a De Dion rear-axle assembly supplied by 
the Allard Motor Co. Ltd. On this vehicle the suspension 
is designed for a normal load consisting of driver, attendant, 


duties. 


nurse, and two recumbent patients. Not infrequently, 
however, the ambulance is required to carry, instead of 


recumbent patients, up to eight sitting cases, and the Aeon 
springs are incorporated to take this overload. 

As will be seen from the illustrations, the rubber springs 
are fitted on the axle beam within the coils of the large 
diameter rear springs. When the loading in the rear 
compartment of the ambulance exceeds 850 Ib, the free ends 
of the rubber springs come into contact with counter-plates 
mounted centrally on columns, also inside the coil springs, 
and take their share of the load. By this arrangement the 
comfort of the patients is assured under any loading. 

The rubber springs also limit the deflection of the coil 
springs and thus prevent excessive angularity of the rear- 
wheel drive shafts. Prototype ambulances with this suspen- 


Brockhouse ‘‘Step Frame’’ 


interchangeable semi-trailer, articulated with Ford 4D tractor. 
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A leaf springs, 50 in centres, 4 leaves’3 inx 4 and 7 leaves 3 inx § in 
B Aeon 550/65 hollow rubber springs 
Progressive-rate springs for Brockhouse 14-ton, S.A.E. 


coupling, semi-trailer rear axle 


sion have been in service for a considerable time, and 220 
are to be built during the next three years. 


Car transporter 

These specialized vehicles, as might be expected, present 
their own peculiar suspension problems. As with other 
vehicles operating alternately on no-load and full-load 
conditions, a progressive-rate springing system is desirable 
and deflection should be within reasonable limits on account 
of loading considerations. Since the load is carried on two 
decks, with the larger portion on the upper deck, the centre 
of mass of a laden vehicle is relatively high and the need 
to check any tendency to roll arises. 

A typical example is the semi-trailer transporter, with 
hydraulically elevated upper deck, produced by Carrimore 
Ltd., High Road, North Finchley, London, N.12. This 
accommodates five saloon cars, three on the upper deck and 
two on the lower deck. To provide low-loading facilities 
the rear axle is cranked and the platform is ramped down 
towards the rear. Aeon hollow rubber springs supplement 


Left, standard equipment is an 8-leaf spring. Right, 


composite spring having 5 leaves supplemented by 2 Aeon 535/55 hollow rubber springs 
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the leaf springs on this axle, to provide a progressive rate 
but, primarily, to prevent roll. 

The rubber springs are Type 540/65, having a free height 
and diameter of 5} in and 4) in, and a deflection of 3) in 
under the maximum capacity loading of 7,700 lb. They are 
mounted on chassis brackets and, at a predetermined 
loading, are contacted by the beam of the axle. In service 
they have proved to be completely effective, and shock 
dampers are not fitted to the axle. 


Semi-trailers 

Progressive rate springing is particularly suitable for 
articulated trailers, since their ratio of laden weight to 
unladen weight is usually higher than that for rigid vehicles. 
Acon hollow rubber springs, employed to supplement the 
standard, or slightly modified, leaf springs of such vehicles, 
can provide a progressive rate suspension adapted to suit 
specific operating conditions. J. Brockhouse and Co. Ltd., 
Wheeled Vehicle Division, Hill Top, West Bromwich, may 
be quoted as a trailer manufacturer following this conver- 
sion practice to meet operator’s special requirements. An 
interesting example is provided by the articulated vehicles 
supplied by this firm to the North Western Gas Board, 
Liverpool Group, for the delivery of bagged coke. 

The vehicle comprises a Ford 4D—Model ET6—semi- 
forwara control tractor, Brockhouse interchange coupling, 
and Brockhouse “Step Frame” trailer. As standard, the 
springs for the driving axle of the tractor have nine leaves, 
24 in X j in, but for the prototype the five lower leaves were 
removed. The normal height, relative to the axle, of the 
four remaining leaves was maintained by means of a packing 
block. For production versions new, lighter springs are 
fitted. Aeon rubber springs, Type 103B/65, maximum 
capacity 5,400lb each, are mounted on cup and saddle 
brackets bolted to the axle casing. They abut upper steel 
cups secured to the chassis frame so that the rubber springs 
have a clearance of lj in when the tractor is unladen 
Regarding the drastic reduction from nine leaves to four 
leaves in the normal springs, it will be appreciated that on 
the Ford 4D all wind-up and fore-and-aft location loads are 
sustained by the torque tube. 

On the trailer, the standard spring has eight leaves. The 
three bottom leaves on the prototype were removed and a 
packing of suitable thickness was fitted to maintain relation- 
ship. A shaped plate of 8 S.W.G. spring steel, hardened and 
tempered, was fitted over the top leaf to act as a buffer plate 
for the two Acon rubber springs, Type 535/55, maximum 
capacity 4,500 lb, which supplement each spring. These 
are mounted on support pillars welded to the underside of 
the chassis frame. 

In service these articulated vehicles are performing satis- 


Arrangement of tandem 
axle with progressive rate 
suspension on Brockhouse 
17-ton payload, S.A. 
coupling, semi-trailer. 
Leaf springs and rubber 
springs are similar to 
those used on the 14-ton 
payload trailer 
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Layout of composite spring for Brockhouse 14-ton payload, $.A.E. coupling, 
semi-trailer. The Aeon 550/65 rubber spring is mounted with 1§ in 
clearance when the vehicle is unladen, as shown 


factorily under all conditions of loading, and coupling of 
the tractor to the trailer has in no way been impaired by 
the modifications. Drivers are reported to be very favour- 
ably impressed, and the improvement in suspension whilst 
delivering from diminished loads is particularly marked. 

Aeon hollow rubber springs will also be used in conjunc- 
tion with leaf springs on other types of Brockhouse semi- 


trailers, now under development. A 14-ton payload, S.A.E. 


coupling, semi-trailer has a single rear axle loaded to the 


legal limit of 9 tons. In operation, it may be expected, such 
a vehicle is likely to be consistently overloaded. A single- 
rate spring designed to cater for overload conditions would 
have only approximately } in deflection when the vehicle 
a very high periodicity, detrimental to 
the trailer and load. Aeon rubber springs, Type 550/65, 
maximum capacity 5,400 lb each, are mounted on the 
chassis to give progression to the suspension, to limit 
maximum stress in the leaf spring under overload con- 
ditions, and to serve as an axle bump stop. They would also 
tend to damp out roll. The arrangement of the composite 
spring is shown, and a graph gives the load-deflection curve. 
17-ton payload, S.A.E. coupling, semi-trailer a 
tandem axle is used. Similar composite springs, including 
Type 550/65 rubber springs, are used in this layout. The 
illustration shows the arrangement, with the axles in the 
extreme bump and rebound positions. In this installation 
the rubber springs also serve as limit stops for the tandem 
axle oscillations and helps to damp out axle bounce during 
braking when the vehicle is in the unladen condition. 


was unladen, and 
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Norton Automatie 


Crankpin Grinder 


Transfer-type Machine Aggregate for Finish Grinding the Pins of 6-throw Crankshafts Eliminates 


all Manual Effort in Loading and Unloading 


we 

W HAT is understood to be the largest composite 
grinding machine ever built, has successfully completed 
trials at the Worcester, Massachusetts, plant of the Norton 
Company, of U.S.A. Known as the Norton No. 2 unitized, 
transfer-type, automatic, crankpin-grinding machine, it was 
designed to finish grind the pins of 6-throw automobile 
engine crankshafts at production rates up to 60 crankshafts 
per hour. The machine comprises seven grinding stations 
positioned laterally to the main transfer conveyor. Pick-up, 
transfer, loading, grinding, size control, gauging, wheel- 
dressing, unloading, and return to the main conveyor are all 
effected automatically. An operator is required merely to 
overlook the running of the machine, to make any necessary 
adjustments, and to take action if any one of a bank of 
warning lights on a control panel indicates malfunctioning 
of any operation. The complete machine occupies a floor 
space 90 ft long and 19 ft wide. 

In terms of operator effort, crankpin grinding is regarded 
as one of the most exacting repetitive operations in the auto- 
mobile industry. Even when mechanical lifting devices are 
provided, to load and unload heavy shafts at a high produc- 
tion rate throughout a shift is an arduous task. With this 
new crankpin grinding set-up, physical effort in lifting and 
handling shafts is entirely eliminated. The shaft is brought 
to the crankpin grinder by a floor conveyor and an overhead 
transfer carriage, running on a track at right angles to the 
conveyor, picks it up and carries it to the single-operation 
grinding station. 

Each transfer carriage has two sets of suspension hooks. 
One set lifts a ground shaft from the grinding machine and 
the second set lowers an unground shaft into the throw 


blocks of the machine as soon as the first shaft is swung 
clear. While grinding is in progress, the transfer carriage 
returns the ground shaft to a position over the main con- 
veyor, picks up another unground shaft, deposits the ground 
shaft on the conveyor, and transfers the unground shaft to 
a waiting position over the grinding station ready for the 
next cycle. 

Operating on a 60-sec cycle—production rate 60 shafts 
per hour—the grinding wheel is out of contact with the 
work for 17 sec only. During that period the wheel is 
dressed, automatic devices truing the face of the wheel and 
forming the fillet radii on the corners. This operation may 
be effected at each cycle or after a predetermined number 
of cycles. 

To ensure that the particular crankpin to be ground is 
mounted with its axis coincident with the axis of work 
rotation, it is essential that the shaft is clamped in the 


correct angular position in the offset, counterweighted 
throw blocks. Angular location is accomplished in two 
stages. The shaft is oriented approximately when it is 


placed on the conveyor, where it is supported on one main 
journal and one crankpin and the weight distribution of the 
shaft turns it the correct side up. The pick-up hooks are 
arranged to maintain this approximate position and the 
shaft is placed in the throw blocks. There an end pin rests 
in a vee block that provides the final angular location, 
accurate to within 0-002 in of precision. 

Axial location also must be precise in crankpin grinding. 
Once the crankpin is angularly located, an axial adjusting 
device comprising an oval-shaped cam is advanced and 
partially rotated between the webs of the crank throw. It 


This Norton automatic, transfer-type, seven-station grinding machine finish grinds and gauges the crankpins of 6-cylinder automobile crankshafts at 


the rate of 60 shafts per hour 


The seventh station is a standard Norton crankpin grinder that can be used as a substitute for any one of the six 


main stations that may be temporarily shut down, and thus maintain production at the scheduled rate 
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Each grinding station has a 
separate control for use 
when setting, adjusting, or 
carrying out routine main- 
tenance. When the com- 
plete line is operated on 
automatic cycle, however, 
control is exercised from 
the master control station, 
shown here 


aligns the crankpin axially so that the wheel will grind an 
equal amount from each cheek. After alignment, the device 
retracts, the crank is clamped, and the grinding cycle begins. 
The headstock drive is so controlled that at the end of the 
grinding cycle, the throw blocks are brought to rest at a 
correct position for unloading and reloading. 

Grinding machines are designed to mount 42in wheels 
on spindles supported at each end for maximum rigidity. 
The grinding cycle consists of a rapid infeed, fast rate for 
shoulder grinding, slower feed for roughing, a four-second 
dwell, and a very slow infeed for final sizing and finishing 
of the pin. Infeed is controlled by hydraulic valves and 
sizing is controlled by in-process gauging. When size is 
reached, air gauges actuate the controls which retract the 
wheel slide, thus ending the grinding cycle. Compensation 
for wheel wear and diamond wear are included in the 
design to ensure consistently correct sizing. 

Post-process gauging is done on the ground crankpin 
when it returns to the conveyor. Three readings on each 
pin are taken simultaneously to check against taper as well 
as exceeded tolerances. If the part should exceed tolerance, 
the respective grinding station is stopped automatically and 


Aeropreen Foam Plastics 


A RANGE of six polyether flexible plastics foams is now 
offered to manufacturers by Aeropreen Products Ltd., of 


High Wycombe, Bucks. This is claimed to be the first time 
that any plastics manufacturer in Europe has been able to 
offer such a wide range of this type of plastics foam. There 
are three grades of prepolymer polyether foam, two of 
one-shot polyether, and the new Bonded Foam, which is 
firmer and denser than the foam materials hitherto available. 

Materials of these types are widely used for interior trim 
in motor vehicles. In general, the following are the recom- 
mendations with regard to applications for the different 
types. The prepolymer polyethers, which are offered in 
three degrees of hardness, have an inherent damping 
characteristic. This makes them suitable for applications 
under dynamic conditions, for example, in the padding of 
seats of motor vehicles and any other instances in which 
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the operator is warned by means of signal lights. The rest 
of the machine can continue to operate, the shafts by-passing 
the one station functioning incorrectly. Results of gauging 
are shown visually on dial gauges. Each station has 
independent controls for use in setting up and when making 
adjustments. One switch changes the station from inde- 
pendent operation to automatic operation controlled from a 
central master control panel. 

The seventh station is actually an extra station. It is a 
standard Norton semi-automatic crankpin grinder which 
can be adapted to single-pin grinding and is equipped with 
a transfer mechanism. It can be used to take over the 
function of any one of the other stations which may be shut 
down for wheel changing, adjustment or maintenance. A 
set of simple controls at the pick-up station on the conveyor 
is set by the operator to enable the seventh station to 
substitute for any other station. Alternatively, if additional 
capacity is needed, the seventh station can be operated as a 
conventional crankpin grinder with its own operator. 

The associate company in Britain of the Norton Company 
is the Norton Grinding Wheel Co. Ltd. of Welwyn Garden 
City. The distributors are Alfred Herbert Ltd., Coventry. 


vibration is likely to be experienced. One-shot polyethers, 
which are offered with two degrees of hardness, have a 
quick recovery action after the load has been released. This 
makes them especially suitable for static applications, and 
they are widely used in domestic furniture and caravans. 
Bonded Foam, since it is of relatively high density, is best 
suited for use as thin upholstery pads on a hard base. 


Correction 


IN THE aarticle entitled “The Cold Working of Steel”, 
which was published in the Decembez 1959 issue, an error 
occurs in the last sentence of the caption to the illustration 
on page 528. This unfortunately inverts the sense of the 
statement. The sentence should, of course, read as follows : 
“Components of this type cannot be produced in a single 
operation without the aid of a phosphating process.” 
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NEW AUTOMATIC STAMPING PRESS 


The Precision Flexopress has a Light Alloy Ram Running on Ball-bearing Slides 


BBasscary a high-speed, automatic, stamping press, 
the Flexopress differs from conventional automatic presses 
in the design of the ram, the slides, the speed control, and 
the feed mechanism. Built by the Precision Welder and 
Flexopress Corporation, Cincinnati, Ohio, U.S.A., in a range 
of capacities trom 15 ton upwards, the 100-ton model is 
stated to have a production rate of 250 parts per minute. 
In models of from 15 ton to 50 ton the ram is a high- 
strength, light alloy casting, approximately only one-third 
the weight of a similar grey iron casting. Ram slides are 
formed by inserts of high-carbon, high-chrome steel, and 
similar slides replace the gibs used on conventional presses. 
Bearing balls located between the slides are positioned and 
retained by means of a brass plate operating between the 
gib members. The vertical position of the ball retainer 
relative to the slides, of course, varies in accordance with 
movement of the ram. Preloading is employed to eliminate 
all play from the ram movement. 

This type of construction, incorporating a light alloy ram 
and ball-bearing slides, is claimed to be entirely new to the 
press field and to confer substantial advantages in operation. 
With the plain slide construction used in conventional 
presses, adequate clearances must be provided and main- 
tained for lubrication. In the Flexopress, by contrast, the 


The Precision Flexopress with ball-bearing slides operates smoothly 
at very high speeds 
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necessity for any clearance between ram and gibs ts 
eliminated, since relative movement occurs in rolling instead 
of sliding contact. An accuracy within 0-0005in is main- 
tained between the ram and the press bed in all directions. 
In other words, the parallelism between the bottom of the 
ram and the face of the bed is within 0-000Sin over the 
entire operating stroke, as also is the vertical travel of the 
ram on its central axis. 

No failures in the ram slides arising from inadequate 
lubrication have been experienced. In addition, it has been 
found that throughout long production runs at high speed 
the ram and the press frame remain cool as a consequence 
of the anti-friction characteristics of the slide arrangement. 
Thus the possibility of thermal misalignment of punch and 
die arising would appear to be obviated. 

The strip feed mechanism is of the roll type but is designed 
as an integral part of the press and, consequently, is excep- 
tionally rigid. Bearing plates in which the roll shafts are 
mounted are secured to machined bosses on the press 
framing. Its driving connection from the crankshaft is by 
a single moving member—a rack—which virtually elimi- 
nates the lost motion sometimes encountered in more con- 
ventional hook-ups. The rack is mounted on an eccentric 
on the crankshaft and engages a pinion secured to an overrun 
clutch mounted to the lower feed roll shaft. This design 
reduces the feed system to its simplest form and enables 
the feed rolls to be located extremely close to the die area. 
Accordingly, relatively light and flimsy strip material can 
be handled at very high linear speeds. Stock advance is 
steplessly variable up to the maximum range of the press. 

Both the 30-ton and the 50-ton presses are fitted with an 
air-operated clutch but the 15-ton model is available with 
either an air-operated or sliding-dog clutch. With the 
exception again of the 15-ton unit, the presses have a 
“Revertomatic” steplessly variable drive which enables 
optimum speed to be selected for the particular component 
being run. Further, its use allows the stock material to 
be fed slowly for the first few strokes when starting a run, 
and thereafter to gradually build up speed. The drive can 
be set for any operating speed between the high and low 
limits of its 4:1 ratio but when the press is idling, the drive 
is always at its lowest speed. Engagement of the flywheel 
clutch automatically starts the controlled acceleration of the 
drive to its preset speed of operation. It is possible to 
change this speed while the press is in motion. When the 
press is de-clutched, the flywheel returns to its lowest speed 
at a controlled acceleration rate. 

Standard presses, from 30 tons upwards, are all furnished 
with an automatic brake to control the accuracy of the feed 
mechanism. Brake pressure is applied only at the end of 
the feed cycle and is automatically released during the rest 
of the cycle. In this manner the pressure applied can be 
greater than can be obtained from a constant-pressure brake. 
Since braking pressure is exerted only when it is needed, 
less heat is generated and the brake operates coolly through- 
out a production run. The feed clutch mechanism is less 
highly stressed and, consequently, less liable to wear or to 
require attention as it is not engaged under brake load. 

Control components are enclosed in an air-tight cabinet 
remote from the press frame for easy accessibility. The 
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(hese views show the set-up 
for stamping from circular 
bianks. Left, spring-loaded 
fingers slide the blank from 
the bottom of the magazine 
tack. Right, stamped parts 
leaving the press 


operator’s control station, with push buttons, indicators, and 
selector switches, is located at the front of the press base, 
and for convenience may be arranged to either the right- 
hand or left-hand side. Mechanical functions, such as 
applying roll pressure and raising the top roll for the 
introduction of stock material, are adjustable on the outside 
of the press. 

As regards general construction, the main journal bearings 
are designed as independent units. Bearing housings are 
made in halves, lined with generously proportioned, replace- 


Exhibition by Courtaulds 


DURING the week commencing Thursday, 21st January, 
an exhibition entitled “Courtaulds in Transport” will be 
held at Celanese House, Hanover Square, London, W.1. As 
the name implies, the purpose of the exhibition is to demon- 
strate the contribution made to the transport industry by 
Courtaulds Ltd. and its subsidiary companies. 

The many products of the group that are used in the 
industry range from furnishing textiles and tyre cord to 
chemicals and paints. Close co-operation is given in the 
development and application of new products to solve new 
problems. Among the developments beneficial to transport 
are those affecting factors such as weight saving, durability, 
comfort, economy and safety. 

There will be well over 1,000 exhibits, covering a floor 
space of 10,000 ft*. One of the major exhibits will be a 
$l-seat luxury coach completely fitted out with carpets, 
upholstery fabrics, heat and sound insulation, luggage racks 
and other items, all derived from products of the Courtaulds 
group. Admission to the exhibition, which is not open on 
the Saturday or Sunday, is by invitation or trade card. 


Rocol Molybdenized Greases 


IT HAS been announced that Rocol Molysil 33, molyb- 
denized silicone grease, has received Ministry of Supply 
ipproval under the specification DTD900/4630. The com- 
bination of molybdenum disulphide with a silicone grease 
results in a lubricant capable of operating satisfactorily over 


very wide temperature range. Lubrication is effective, 
even in miniature ball bearings, at temperatures as low as 
90 deg F. Though at present used mainly by aircraft 
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able bronze bearings, and are bolted to machined pads on 
the press frame. The connecting rod bearing is lubricated 
from a sight reservoir contained in the rod. It is claimed 
that the sustained accuracy of the ball-bearing ram slides 
substantially reduces the cost of die maintenance. Close- 
fitting punches and dies can be run at high speed for 
hundreds of thousands of pieces without the need to 
withdraw them for regrinding. Thus, down time for this 
operation, and consequent loss of production, will be 
materially lessened or, in some instances, even eliminated. 


firms, Molysil 33 grease has many possible applications in 
the fields of precision engineering and scientific instruments; 
it is the standard lubricant for the Dunlop Maxaret aircraft 
anti-skid unit. 

The various Rocol Molycue greases have many uses in 
conditions too difficult for other lubricants. They are com- 
binations of molybdenum disulphide with polyalkylene 
glycols, with or without the addition of thickeners. The 
main advantages of these greases are their heat resisting 
qualities, the absence of carbonaceous residue when they 
are burnt, and their resistance to solvents. Among the 
grades available are greases suitable for use in ovens and 
driers, for lubrication of rubber seals, and for plant handling 
petroleum fluids and other solvents. Further details of these 
greases are obtainable from the manufacturers, Rocol Ltd., 
Rocol House, Swillington, near Leeds. 


Engine Tuning Equipment 
VACUUM gauges are sometimes used for engine tuning 
and fault finding. A company specializing in such equip- 
ment is Automaster, 25 Glenmore Road, Birkenhead, 
Cheshire. The latest addition to the Automaster range is 
the De Luxe outfit, comprising a gauge, hose and the neces- 
sary fittings, together with a schedule of operating informa- 
tion covering a wide variety of engines. Features of the 
gauge are a mounting hook, a chromium plated case and a 
built-in throttling control for damping excessive pulsations. 
The 2}in diameter dial has a matt silver finish and is 
calibrated with a pressure scale, for petrol pump checking, 
as well as a vacuum scale: the vacuum scale is in red 
and is graduated from 0 to 30 in Hg, while the pressure 
scale, which is in black, is graduated from 1 to 10 Ib/in?. 
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Vero Auto-Driil 


Interesting Six-Spindle Automatic Drilling Machine With Tape Control 


Conswenams savings of time and labour can be 
effected by automatic, tape control of machine tools engaged 
on repetition work. However, the high cost of machines 
embodying electronic co-ordinate positioning equipment 
makes them practicable only for the larger engineering 
organizations. For this reason, the new Auto-Drill, a 
product of Vero Precisicn Engineering Ltd., Southampton, 
has tape control by electro-mechanical means. The machine 
has a six-spindle head, and the Airmec control unit not 
only selects the tool required but also positions the work 
under the head. 

In the case of the Mark I version, which is now in 
production and costs £3,600, the maximum diameter drill 
that can be accommodated is +: in, for mild steel; up to 
600 holes can be drilled or tapped in sequence, with a high 
overall drilling accuracy. Spindle speeds are variable 
between 300 and 600 r.p.m., and the maximum distance from 
spindle to table is 18in. The uses envisaged for the Auto- 
Drill include the drilling of castings, chassis frames, plates, 
cabinets and printed circuits. 

A second model is being developed specially for drilling 
printed circuits and will differ from the Mark I unit in 
having no knee adjustment or speed-change selection. Also 
under development is a larger machine, the Mark II, which 
will accommodate drills up to ‘sin diameter. Minor 
modifications can be embodied in any model to suit the 


General view of the Vero Auto-Drill. The position of the table under 
the turret head and the selection of the required drill are controlled 
automatica'ly by the Airmec Autoset unit visible in the background 





customer’s particular requirements. A control panel is 
provided, so that the machine can be operated manually, 
instead of automatically, if this is necessary in certain 
instances, 

The co-ordinate table measures 32x9 in. It has a 
longitudinal traverse of 24in and a cross traverse of 12 in. 
After .areful investigation of the advantages to be gained 
from the use of low-iriction slide-ways, Vero Precision 
Engineering decided that such expensive refinements were 
unnecessary in this instance. Standard dovetail machine 
slides are therefore used on the Auto-Drill, with taper- 
adjustable gibs; also of standard type are the lead-screws, 
which have aluminium-bronze nuts. 

Positioning of the table is effected by the Autoset Type 
N.271 equipment manufactured by Airmec Ltd., High 
Wycombe, Bucks. The operation of the equipment is based 
on the very accurate measurement of the total angular rota- 
uon of the two lead-screws. This function is performed 
by sensing heads known as the positioner units, each con- 
sisting of a series of switches of commutator type. Since 
the unit measures absolute angle, and not change of angle, 
as on many impulsing systems, the table automatically 
resumes the correct position after any interruption or mains 
failure, and no re-zeroing is necessary. 

One positioner unit is connected directly to the lead- 
screw for the longitudinal traverse, and the other to that for 
the cross traverse. Each lead-screw is driven by a reversible 
electric motor, and a gearbox and clutch unit. When the 
lead-screw is approaching its required position, a signal is 
passed by the positioning unit to the control unit, causing 
the motor to change to half speed. At another point, much 
nearer the final position, a second signal is passed, this time 
to a magnetic clutch im the driving system: this clutch 
disengages the direct drive and brings in a 25:1 reduction 
gear. The final run-in is thus carried out at a slow speed; 
when the position is reached, a third signal is transmitted. 
This causes the magnetic clutch to be released, whereupon 
the table stops instantaneously. 

It will be apparent from the foregoing that the ultimate 
accuracy of the system depends on that of the lead-screws. 
Certain features are incorporated in the design, however, to 
minimize the effect of inaccuracy in the screws. Errors due 
to backlash are eliminated by arranging for the final approach 
always to take place from the same direction: when the 
table is traversing in a positive direction, all movement is in 
that direction; but when it is travelling in the negative 
direction, the table over-runs by about 0-9 in and then 
returns in the original direction. 

Modern production methods can limit the inaccuracies of 
lead-screws to 0-0005 in/ft, which is well within the standard 
required for normal production work on the Auto-Drill. 
Should greater accuracy be needed, however, it can be 
obtained by incorporating, in the gearbox and clutch unit, 
a cam of the correct form to compensate for cumulative 
errors of the lead-screw. Even without this aid, the overall 
drilling accuracy is guaranteed to be within 0-003 in and, 
with special jigging, the variation can be reduced to 
+ 0-001 in. 

The Autoset equipment gives the machine a normal 
traverse speed of 1 in/sec, so the two approach speeds are 
0-5 in/sec and 0-02 in/sec. To minimize loss of time 
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between operations, the highest speed is, of course, main- 
tained until the table is as close as is practicable to the final 
position. Other time-saving features are that the traverses 
and the spindle are selected simultaneously, and that the 
control tape moves to its next setting during the previous 
drilling operation. As a result, the table begins to reposition 
immediately the operation is completed. 

A Boromat six-spindle turret head is employed, and 
extensive testing has proved it fully capable of withstanding 
long periods of heavy duty. The spindles are driven by a 
d.c. motor giving a choice of six speeds, any of which 
can be selected on the tape. In addition, a standard three- 
cone pulley is provided, tc permit selection of the best range 
of spindle speeds for the material being drilled. Feed is 
effected by an air-hydraulic system. This was evolved by 
Vero, using Baldwin components, because no suitable 
proprietary system was available. 

The control system is shown in one of the accompanying 
illustrations. It consists of a turret unit, arranged to index 


The Boromat turret head has six spindles; drills up to ~& in diameter 
can be accommodated. A feature of the Auto-Drill is the bush steady 
bracket, seen behind the head. The control panel is for manual operation 


On the turret unit 


simultaneously with the spindle head. 
are adjustable trips that operate the fine-feed and depth 


controls for each of the spindles. Micro-switches transmit 
the appropriate signals to the Autoset unit. When the 
“operation started” signal is received from the switch system, 
all table movement and spindle indexing controls are locked, 
and the tape is allowed to feed on. Conversely, the “opera- 
tion completed” signal frees the controls to allow the table 
to move and the head to index if necessary. Above the 
turret is mounted a standard 6-position rotary switch, which 
controls the spindle selection and speed, in accordance with 
signals received from the Autoset unit. 

Once the table has been correctly positioned, and the 
appropriate spindle selected, a starting signal is sent from 
the Autoset to the main air-control valve for the spindle 
feed. This valve admits air into the air-hydraulic system, 
causing the spindle in use to be moved downward until the 
fine-feed micro-switch is operated. Through the medium of 
a solenoid, this switch actuates a valve, which diverts the 
hydraulic fluid through an adjustable restrictor valve, 
whereupon the spindle is moved downward at the selected 
feed rate. 

When the depth-stop micro-switch is tripped, the main 
air-control valve is reversed, and the spindle is then returned 
to its top position. The return passage of the fluid is 
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On the turret unit are 
adjustable trips to 
operate the fine-feed 
and the depth stop 
controls of each of the 
six drilling spindles 
Air feed is employed 


normally unrestricted, to avoid delay in the upward travel 
of the spindle. However, if it is necessary, for certain 
operations such as tapping, for the upward movement of 
the spindle to be on fine-feed, this can be arranged by 
punching the appropriate signa! on the tape As was 
mentioned earlier, the trips operating the fine-feed and 
depth controls are adjustable. This adjustment enables 
them to be sect in any position within the range of the 
feed traverse, to suit the particular operation of each spindle. 

Spindle selection is initiated by a signal from the Autoset 
unit. If the head is not indexed on the spindle indicated 
by that signal, it commences to index in a clockwise direc- 
tion, and continues until the correct spindle aligns with the 
rotary switch already described. The switch then closes 
a relay to prevent further indexing, and to permit the 
Autoset to give the starting signal for the drilling operation. 
This signal cannot be given until the correct spindle is 
selected and the table is in position. 

Where tapping is required, a slow-speed gearbox is neces- 
sary. This is available as an extra, as also are Boromat 
tapping heads, which replace the normal drill spindles. The 
control arrangements ensure that the slow-speed gearbox 
is engaged only when a tapping spindle is selected. Since 
the Boromat head is of the normal automatically reversing 
type, it is only necessary to set the depth-stop in the usual 
way. 

The tape used for controlling the drilling programme is 
of vinyl material, 4in wide, 0-004in thick and about 70 ft 
long. It is robust, easily corrected if wrongly punched, and 
has a virtually indefinite life. Disposed at equal intervals 
across the tape are 14 longitudinal columns of hole positions. 
For one operation of the machine, a full-width, 5-deep block 
of hole positions is required. The holes are punched accord- 
ing to a code representing the desired settings. On the 
standard Auto-Drill, five columns are used for the X ordinate 
and another five for the Y ordinate; other columns are used 
for spindle and speed selection, and for any special services 
that may be needed. These include tape run-back, and an 
automatic stop, to halt the programme for swarf clearance, 
tool changing or routine inspection. For the punching of 
the tape, a keyboard type punch is normally employed. A 
semi-skilled operator is required, working directly from 
drawings or from a planning chart. 

At the back of the Autoset control cabinet is mounted the 
programmer unit, shown in one of the accompanying illus- 
trations. In the unit, the punched tape is fed from one roller 
to another, and is stopped in the appropriate position for 
each operation, by means of a light, which shines through 
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of the 
is the 


At the rear 
control cabinet 
programmer unit. The 
punched, vinyl tape, 
which initiates the 
signals transmitted to 
the machine, can be 
seen in this view 





a location hole in the tape on to a photo-transistor. Airmec 
Ltd. prefer this method to the use of sprockets and claw 
mechanisms, because the latter are not only complicated but 
are also liable to damage the tape. The information on 
the operative portion of the tape is read by spring-loaded 
pins; these only bear on the tape when it is stationary, so 
that wear is negligible. As a result of the pin reading, the 
appropriate positioning and tool selection signals are passed 





A dust-proof cover protects the tape 
winding mechanism, and an interlock switch prevents 
operation of the equipment while the cover is removed. 
To give full flexibility of operation, three manual controls 
are provided on the programmer unit: these supplement the 
automatic control. A push-button can be operated to cause 
the tape to be rewound to its starting point, thereby per- 
mitting the drilling sequence to be interrupted and restarted 
at any time without waiting for completion of the pro- 
gramme. This feature is an advantage in the event of a 
fault being discovered in the material, or of drill breakage. 
The second control, the stop sequence push-button, is 
employed to allow swarf removal or tool changing to be 
effected, and the programme is restarted at the same point 
when the start button is pressed. Thirdly, there is the tape- 
advance switch, operation of which causes the tape to run 
on until the switch is returned to normal. By this means, 
intermediate sections of the tape can be by-passed if desired. 
Another advantage claimed in respect of the Auto-Drill is 
the simplicity of the jigging requirements. Normally, only 
a single locating and holding fixture is needed, though a 
drill plate is advisable where thin components are being 
batch drilled, in which case overall clamping is essential. 
If such a plate is necessary, the method adopted by the 
manufacturers is to produce it on the Auto-Drill, using the 
tape prepared for the actual components. For short runs, 
hardened bushes in the drill plates are then unnecessary. 


on to the control unit. 


Quality Control of Sheet Metal 


Equipment for Flaw Detection at Continuous High Speed, Developed by the 


Chrysler and Sperry Companies 


W unsr the use of coiled strip material, high speed 
shear lines, and integrated automatic shearing presses has 
speeded up the production of blanks for sheet metal com- 
ponents, the desirability of inspection of blanks for imper- 
fections before pressing remains. This tends to be a time- 
consuming operation that may retard the throughput rate, 
but to omit it leaves the hazard that a blank may rupture in 
the forming press. 

Hitherto, it was regarded as impracticable to check by 
ultrasonic inspection methods sheet metal being fed at a 
speed of 200 ft/min. Persistent investigation by a Chrysler 
Corporation research worker resulted in the conviction that 
the problems could be solved by the use of standard items 
of equipment. After continued experiments, conducted in 
collaboration with Sperry Products, Inc., of Danbury, 
Connecticut, a system was developed that could function 
satisfactorily with the material to be inspected running at 
the stipulated high speed. Flaws, inclusions, and lamina- 
tions are revealed by a change in the pre-set pattern of the 
trace on an oscilloscope. This can be arranged to give a 
sound signal and to trigger a suitably aligned spray gun to 
mark the faulty area with a dye. 

The scanner, which incorporates a Sperry “Reflecto- 
scope”, is Jocated on the shear line immediately before the 
shearing press. It identifies the precise position of faulty 
metal, which can be cut out of the strip with a minimum 
of waste. Obviously, with the latest types of continuously 
operating feed lines with synchronized flying shears, this 
operation could be performed automatically. The system 
has already been put into operation in a Chrysler Corpora- 
tion stamping plant in the U.S.A. Experience has shown a 
marked reduction in rejections of body stampings effecting, 
it is stated, a saving of thousands of pounds in a single 
month. 

Following the success of the system for the inspection of 
sheet metal, it is now being investigated as a means of non- 
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destructively checking spot welds. There are approximately 
3,500 spot welds in a modern car body and, currently, 
examinations to determine whether these form satisfactory 
metal unions are extremely costly. An ultrasonic method 
has been devised, and is now undergoing tests, that would 
accept or reject 300 spot welds every 4-5 seconds, that is, at 
the rate of 4,000 welds per minute. The use of these ultra- 
sonic checking systems, it is suggested, could provide the 
Chrysler Corporation with a measure of quality control not 
previously achieved in the American automobile industry. 


The prototype ultrasonic scanner in operation with the strip metal 
running at a speed of 200 ft/min. Faulty spots are automatically sprayed 
with a purple dye and can be automatically cut out of the strip 
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New Plant 


Recent Developments in 


Apropucr of the Coventry Gauge & Tool Co. Ltd., this 
is the only British-designed and British-built jig grinding 
machine. Designated the “Matrix” 56-12-18 jig grinder, the 
machine can work hardened materials without distortion and 
to close tolerances, thus avoiding the problems arising when 
hardening finished components. The spindle head is com- 
pletely enclosed and fully protected against the ingress of 
dust and dirt. Carried on a vertical slide running in 
generously proportioned ways extending the full depth of 
the machine, the head has a maximum traverse of 16 in. 
Vertical movement is powered by an independent motor 
controlled by push buttons on the apron and a scale indicates 
position. Limit switches prevent overrun. 

The four spindle speeds range from 12,000 to 
50,000 rev/min, and an important feature is the ability of 
the spindle to maintain a constant speed irrespective of load 
A preset speed can be selected or repeated at any time. For 
imparting radial feed whilst grinding, control is effected by 
means of a head-mounted dial graduated in divisions of 
0-0001 in; the spindle being mounted on a cross slide having 

travel of 1-25in. Either diamond-impregnated stalks or 
grinding spindle quills may be used in the collet nose. As 
standard, the maximum diameter hole that can be ground 
is Sin but an adaptor plate, available as optional equipment, 
will increase the capacity to ¢ in diameter. 

Quill speeds steplessly ranging from 25 to 225 rev/min 
are provided by a variable speed motor. Vertical travel is 
either manually or power operated to suit the work under- 
taken, and the power traverse is smoothly variable between 


and Tools 


Production Equipment 


the rates of 10} and 105 in/min. The quill can be traversed 
to the top of its maximum stroke of 4in without disturbing 
the setting of the traverse stops, thus permitting gauging 
and inspection of the work with the minimum loss of 
production time. Segmental grinding can be performed by 
manually moving the quill through a predetermined arc; 
a graduated control dial enables this operation to be effected 
with a high degree of accuracy. Another useful feature is 
that the quill can be inclined up to an angle of 14 deg, 
giving precise contro! for parallelism and facilitating the 
grinding of tapers at included angles up to 3 deg. 

Dimensions of the work table are 18 in by 12 in and 
longitudinal and cross traverses are 12in and 8 in respec- 
tively. Movements are effected by hardened, thread-ground 
leadscrews, and a corrector-bar system ensures precision 
settings. Each movement is operated by a separate motor, 
controlled by push buttons on the apron, at a rate of 
32in/min. An automatic brake prevents overrun and an 
overload clutch precludes any possible damage to the lead- 
screws. Setting is rapidly and simply effected by using the 
power traverse for approximate location and making the 
final, precise setting by hand controls reading to 0-0001 in 
by vernier. These dials are mounted below the table 
surface, adjacent to the controls, and are prcetected by 
armour-plate glass. 

Among the available additional equipment is the spline 
and slot-grinding attachment illustrated. This can accom- 
modate grinding wheels from {in to 1} in diameter and is 
powered by a h.p. motor providing speeds of 13,000 


Matrix 56-12-18 jig grinding machine and, on right, the spline and slot-grinding attachment available as extra equipment 


Rockwell Mac 
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and 20,000 rev/min. Méicrometer-controlled compound 
slides, with verniers reading to 0-0001 in, enable adjustments 
to be made without moving the compound table of the 
machine or disturbing the coaxial setting of the circular 
table relative to the quill. 

Sole selling agents of the Matrix 56-12-18 machine are the 
Rockwell Machine Tool Co. Ltd., Welsh Harp, Edgware 
Road, London, N.W.2. 


Automatic backing-off machine 

An electro-hydraulic automatic backing-off machine for 
the accurate generation of the clearance angle on such tools 
as hobs, thread-milling cutters, form-milling cutters, and 
the like has recently been developed by the firm of 
Reinecker, of Einsingen, West Germany. It is intended as 
a high production machine; the design and construction 
permitting the use of the fastest cutting speeds for any 
specific material and the automatic sequencing of operations 
substantially reducing unproductive time. The versatility 
of the machine renders it suitable for a wide field of applica- 
tion. Hobs and cutters may have straight or helical flutes 
and radial and angular relieving be undertaken. 

The backing-off tool is actuated at a high cutting speed 
by a crank-driven ram which is suspended on tension springs 
to counterbalance its weight. Cross feeding of the tool for 
stock removal can be effected either manually or auto- 
matically, and the clearance angle on the component is 
generated through a cam-controlled movement of the ram 
head slide. The workpiece is mounted on an arbor between 
two support members and driven from the workhead. 
Longitudinal traverse of the main slide carrying the work- 
head is either manually, using a two-speed handwheel, or 
by power. Used when producing helical cutters, the power 
traverse is controlled by a lead screw having an accuracy of 
0-0008 in in 12 in. 

In operation, the backing-off tool reciprocates at high 
spced and is rapidly advanced to the stationary workpiece. 
Then stock removal begins by plunging into the work until 
the deepest point of relief is reached, producing a vertical 
surface on the outside diameter. At that stage a limit switch 
is actuated and the work is caused to revolve. The down 
stroke of the cutting tool and the rotation of the work, in 
combination, have a generating effect, and the ram-head 





slide commences the return mcvement that produces the 


clearance angle on the work. As soon as the next tooth 
space is reached, rotation of the work is interrupted auto- 
matically and the cycle repeats. After one full turn of the 
work spindle the workpiece is completely finished and the 
machine is automatically stopped 

Due to the high-speed cutting action of the machine, the 
productive capacity is higher than that of a relieving lathe. 
Furthermore, the automatic control of the operational 
sequence, once the work is loaded and clamped, allows an 
operator te supervise and run several machines. The 
machine can accommodate work up to 11 in diameter and 
the longitudinal travel of the table is 20in. Twelve main 
spindle speeds are provided, ranging from 0-5 to 24 rev/min. 
The maximum backing-off stroke is 0-875 in and the maxi- 
mum plunging depth is 1-0in, at plunging speeds up to 
20 ft/min. Change gears in the work head can provide a 
wide range of pitches; 0-01 to 8-0 in for thread pitches, 
50 to } for diametral pitches, and 8 to 360 in for flute spiral 
pitches. 

The distributors of Reinecker machines in the United 
Kingdom are Stuart Davis Ltd. Much Park Street, 
Coventry. 


Bevel-gear blank checking machine 

To speed up the checking of bevel-gear and hypoid-gear 
blanks, usually performed by hand, the Gleason Works, of 
Rochester, New York, U.S.A., has recently introduced an 
automatic machine. The early detection of errors allows 
blanks to be corrected or rejected before time and money 
are expended on subsequent operations. Known as the 
No. 15 Blank Checker, the machine can handle blanks from 
2 to 15in diameter, with a distance from spindle nose to 
crown of from 2 to 10in. The travel of the indicator is 
2 in over the face angle and 1 in over the back angle. Floor 
space occupied is 22 in by 32} in. 

In operation the blank, for gear or pinion, is mounted on 
an arbor on the work-spindle table, which has a horizontal 
adjustment and a double-dial control for settir.g the outside 
diameter. The measuring head has a vertical adjustment 
with a double-dial control to set the crown-to-back dimen- 
sion. When the angular slide carrying the indicator is set 
to the appropriate face angle or back angle, the blank is 


Reinecker automatic backing-off 
machine 


Stuart Davis Ltd 
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Gleason bevel-gear blank check- 
ing machine. Left, set for face 
angle check. Right, arranged for 
back angle check 
Buck and Hickman Ltd 


trammed with the indicator. Since the indicator slides 
parallel to the face cone angle, a perfect blank will register 
zero on the indicator in all positions. 

Should the indicator reading vary as it is traversw:d across 
the surface of the cone, a face angle error is rewwaled. If 
the indicator displays a consistent reading differing from 
zero, the face angle is correct but the crown-to-bac k dimen- 
sion is in error. Back angle errors are made appirent in a 
similar manner; a varying indicator reading showing an 
incorrect angle and a constant off-zero reading inilicating an 
error in diameter. 

A handwheel control is provided so that the blank can 
be checked while it is rotated on the work spindle. With 
the indicator probe set to the centre of the zear face and 
to read 1n the axial direction, a check of run-cut is obtained 
To check for eoncentricity, the probe is placed on the back 
cone and set to read in the radial direction as the blank is 
rotated. 

Selling agents in the United Kingdom are Buck 
Hickman Ltd., Otterspool Way, By-pass, Watford 


and 


Keighley small crankpin grinder 
Newal! Group Sales Ltd. 
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Small crankpin grinder 

Designed specifically for the production of small single 
ind double-throw shafts, this new crankpin grinder 
exemplifies the principles of rationalized manufacture and 
unit construction. Fundamentally, the machine is a stan- 
dard, 12in swing, cylindrical grinder fitted with a special 
headstock and tailstock fixture for crankpin grinding. This 
special fixture can be removed as a unit from the worktable, 
and if replaced by a conventional workhead and tailstock 
the machine can be used normally for plunge-cut or traverse 
grinding. Built by Keighley Grinders Ltd., a member of 
the Newall group of companies, the Model L120 machine 
is available in two sizes to accommodate shafts of 16 in and 
20 in length respectively. In both machines the maximum 
swing is 4, in 

Driven by a 74 h.p. motor, the nitralloy spindle runs in 
steel-backed, white-metal bearings, automatically lubricated 
through oil rings from a sump in the machine bed. The 
wheelhead slide is hydraulically operated, and a rapid 
approach and withdrawal movement of 2 in is provided with 
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needle valve-regulated oil cushions at each end of the stroke. 
A feature of the work-driving fixture, comprising a head- 
stock and a tailstock furnished with throw blocks, is the 
geared transmission unit to provide a double-ended drive. 
Automatically, the workhead motor is started and stopped 
with advance or retraction of the wheelhead and a cam 
controller is incorporated to halt the motor so that the 
throw blocks are in the loading position. For gauging 
purposes, an alternative stop position is obtained by 
operation of an “inching” button. 

Drive from the headstock to the tailstock is through gears, 
split and spring loaded to eliminate backlash, by means of 
a shaft running in grease-packed taper roller bearings. To 
facilitate disengagement, when this is necessary, an 
eccentric gear is fitted to the tailstock intermediate drive. 
The fixture also incorporates a built-in device for locating 
the crankpin diameter in the correct position for grinding. 
Consideration given to the importance of maintaining 
accurate wheel form for the type of work entailed has 
resulted in the development of a novel and highly efficient 
wheel-dressing and forming device. This wheelhead- 
mounted unit houses a diamond, which is hydraulically 
traversed for dressing the wheel face, and a motor-driven 
crusher on the same mounting for forming the radii. 
Engagement of diamond or crusher is obtained by means 
of a manually applied plunger which operates a feed screw 
common to both and enables a perfect blending to be made 
of the radii with the wheel face. 

Sales of Keighley grinders are handled by Newall Group 
Sales Ltd., Old Fletton, Peterborough. 


Armstrong cylindrical finishing macizine 

One of a range of honing machines. produced by 
Armstrong (Leeds) Ltd. of Burton Street, Dewsbury Road, 
Leeds, 11, the model illustrated is designed for the surface 
finishing of cylindrical parts indiviaually. Standard work 
capacity is up to 3 in diameter by 16in long. The workpiece 
is set up to run freely beween centres which are mounted on 
the worktable. Two 14in diameter honing wheels running 


Turret-type drilling machine 
Alfred Herbert Ltd 








Armstrong cylindrical surface finishing machine 
Payne Products International Ltd 


in opposite directions of rotation are brought simultaneously 
into contact with the work by means of the lever on the 
front of the machine. 

When contact is established, the work is caused to revolve 
on the centres and, since the work axis lies below the 
centre of the wheels, a cross-hatched surface of very high 
quality is produced. Finishes down to one micro-inch can 
be obtained on hardened steel parts. 

The sole selling agents for Armstrong machines are 
Payne Products International Ltd., Lawrence Estate, Green 
Lane, Hounslow, Middlesex. 


Turret-type drilling machine 

A new addition to the range of electric drilling machines 
manufactured by Alfred Herbert Ltd., Coventry, is a six- 
position, manual indexing, turret-type model which has a 
maximum drill capacity of {in diameter and a Sin stroke. 
It can undertake work that would normally require a six- 
spindle machine but the floor space occupied is no more 
than that for a two-spindle machine. Furthermore, its 
production rate is higher, since no transfer of the work is 
necessary and all operations can be performed by one 
operator at 2 single work station 

The turret, of light alloy, is mounted on a large diameter 
roller bearing and contains six No. 2 Morse spindles, each 
running in ball bearings. A single lever on the left unclamps 
the turret and withdraws the location plunger. After index- 
ing. the same lever re-positions the location plunger, 
re-clamps the turret, and engages the drive for the spindle 
that has been moved to the operative position. As a safety 
measure, the driving clutch cannot be engaged until the 
plunger has correctly located the turret. 

Any one of eight spindle speeds, ranging from 74 to 
2,850 rev/min can be selected quickly, and three automatic 
down feeds are provided. As standard, these are respectively 
88, 130, and 180 cuts per inch, but an alternative feed range 
is available. A self-selecting, adjustable stop screw controls 
the depth of hole for each turret station. These stops trip 
the automatic feed at the pre-set depth and serve as dead 
stops when a manual feed is used. The automatic feed can 
also be tripped by a hand lever. For cutting right-hand or 
leit-hand threads, an automatic reversing attachment can be 
fitted to any one or to all spindles as may be required. 


Automobile Engineer, January 1960 














FRY’S DIECASTINGS LTD 
OFFER 





CO-OPERATION \ 
Let us advise you at the design stage, where economies 
begin. 
PRODUCTION CAPACITY \/ 
Our works situated in London, The Midlands and the 
North East, provide a prompt service to all parts of the 
country. 
MODERN TECHNIQUES Y 
Our foundry resources are completely up-to-date and we 
undertake castings in a wide range of non-ferrous alloys 
WIDE EXPERIENCE ,/ 
Manufacturers big and small are on our order books and 
the products listed cover many industrial fields 
SEND FOR OUR TECHNICAL BULLETINS 


These give a quick survey of 
diecasting processes and possibilities. 


PRESSURE AND GRAVITY DIECASTINGS IN NON-FERROUS ALLOYS 


iF rR S| The people wish the facilities, capacity and achievements. 
2 


e = FRY’S DIECASTINGS LTD., Prince George’s Road, London, S.W. 19. Telephone: MI Tcham 2041 (6 lines), 


WORKS ALSO IN THE MIDLANDS AND NORTH-EAST 
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Math by 
MOSS 


GEAR 


6 OR 8 SPEED 
GEARBOX 


INCLUSIVE OF OVERDRIVE 
INCORPORATING FINGERTIP 
CONTROL FOR DOUBLE 
SPEED CHANGING WITHOUT 
DECLUTCHING 





Further information upon request 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephones : ERDington 1661-6 
Telegrams : Mosgear, Birmingham 
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MAXIPILOT 
























For accurate, 
high output 
copy turning 


DRUMMOND Maxi- 
pilot turning crank- 
shaft primary gears 
at the Austin Motor 
Co. Ltd 


This Maxipilot turning Austin Seven crank- 
shaft primary gears demonstrates the 
application of this modern hydraulic multi- 
cycling copy lathe to accurate mass 
production work. It is a robust machine 
designed to exploit to the maximum the 
cutting possibilities of carbide tools. 





Available with either 20” or 32” between 
centres and max. swing 16” over the bed, 
94” over the cross slide. 


DRUMMOND BROS. LTD. 


GUILDFORD ENGLAND 
Member of the Asquith Machine Tool Corporation 


Sale: 2nd Service for the British Isles 


DRUMMOND ASQUITH LIMITED 


Member . Asquith Machine Too! Corporation 








KING EOWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Centrat 0922 
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Produce more, earn more 
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* LIGHT * POWERFUL * SPEEDY 


* RELIABLE * LOW COST 


Wherever ARO-BROOMWADE tools are used, costs 
per unit of production fall, profits per unit 
rise. Why not find out NOW 
how these tools can save you 
money. Demonstration on request. 





Lever Model 


Pistol Model 


LIGHT, SPEEDY DRILLS 

A real asset in Aircraft, Electrical, Television, Radio 

and other light industries. Both models weigh less than 

14 Ib. Best power/weight and power/air ratios. Locked- | 

in motor. Capacity §,”—}”. | 
} 
| 





SILENT, REVERSIBLE SCREWDRIVER & NUTRUNNER 


A high-speed tool (1800 R.P.M.), weighing 
approximately 1} Ib. Readily converted to 
either function. Instant push-button re- 

| 





verse action. Adjustable clutch can be — 
pre-set to correct torque, the clutch jaws 
automatically disengaging at the required 
tension. 











Write or phone for 
Publication No. 439 T.E. 



























AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 
















Telegrams: Broom, High Wycombe. (Telex 





High Wycombe 1630 (10 lines 





Broom & Wade Lid., P.O. Box No. 7, High Wycombe, England. Telephone 








688SAS 
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with the HARSHAW 


THE HARSHAW CHEMICAL COMPANY, after years 
of research and development work, was the first to 
find that a sulphur-free nickel gives greater corro- 
sion-resistance. This fact led to the development 
of the Harshaw Perflow nickel plating process. 

Further research showed that use of the sul- 
phur-free Perflow nickel deposit as a base coating, 
followed by a bright nickel deposit from a com- 
patible bath, would give a Duplex deposit with 


HARSHA 


Tel: Walthar 
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PERFLOW 
PERGLOW 


ELEANOR CROSS ROAD WALTHAM CROSS 


ross 4 











DUPLEX Wickel Plating Process 


a further improvement of corrosion-resistance. 

Accelerated tests and outdoor exposures by 
leading car manufacturers and parts suppliers 
indicate that the Harshaw Perflow-Perglow 
Duplex nickel plate is comparable to and frequently 
better than buffed dull nickel and is unequalled 
by any bright nickel. This process provides the 
ideal nickel base for first quality chromium 
plate. 


Write for details of this process to 


HARSHAW GHEMIGALS LIMITED 


HERTS 


4957 Grams: Harshaw Waltham Cross 

















This is 





@ Tecalemit 


isnt it? 


Trcatemr —LUBRICATION, Of course. You see the 
Tecalemit target and arrow sign and take the car 
in for lubrication service. Grease pumps, pipes, 
lifts, oil dispensers, air compressors—everything’s 
Tecalemit, right down to the grease nipples. 

So it’s simple: Tecalemit stands for Lubrication. 
But Tecalemit stands for filtration 

In spite of high compressions, greater loadings 
and higher speeds, modern car engine bearings can 
tolerate almost anything—anything except 
foreign bodies in their oil. Thus the Tec-element: 
an oil filter element of astonishing efficiency. 
Most leading British engine manufacturers fit 
Tecalemit oil filters and so recommend 
Tec-elements as replacements. Sound advice! 


But Tecaliemit make precision nylon piping too 
Nylon piping for automotive uses was once merely 
a Good Idea. If only you could use it, it would be 
cheap, vibration resistant, strong, supple, 
chemically inert and so on. But how could it be 
produced to precision limits? Tecalemit found 

the answer—a resounding and exclusive technical 
triumph. Nowadays such great names as Austin, 





Tecalemit Limited 


Aston-Martin, Ford, Jaguar and Rover use a 
great deal of Tecalemit extruded nylon piping 

for fuel lines and vent pipes. 

But Tecalemit are famous for oll firing 

Oil firing: it takes you out of the automotive field 
and into the brickworks and kilns. Much tidier 
brickworks, of course: no heaps of coal and slag. 
Just pipe runs, control panels, high efficiency and 
low cost. Oil firing is becoming a major industry 
in itself—and Tecalemit one of its most 
prominent names. 


But Tecalemit make a thousand other things 
Grease guns, power pumps, hose reels, lifts, 
sprayers, washing units... automatic and 
multiple lubricating systems for machinery and 
vehicle chassis .. . air cleaners, breathers and 
ribbon elements (finest air filtration at lowest 
cost) ...in fact,an amazing number of things that 
help keep industrial and automotive machinery 
washed, pressured, connected, controlled, raised, 
lowered, filtered. 

Oh yes—and lubricated. For of course Tecalemit 
stands for lubrication. 


the Authority on Lubrication = 


and much else besides! 


- Plymouth - Devon 
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These 
fastenings are 
self-locking 






| 
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The small, tough, resilient nylon pellet in a Wedglok wail 


fastening LOCKS it permanently against shock and 
vibration. Wedglok stays put in any position: seating 
GKN WEDGLOK PRODUCTS 


is unnecessary. The moment driving or wrenching 


stops, Wedglok laughs at vibration, reversal of include WEDGLOK Hexagon Socket 


stress, temperatures between —70° and +250°F, Sases end WEDELOR Bes eo 


moisture, solvents, age. It eliminates the need for 
very wide variety of sizes. Other bolts 


lock washers, cotter pins or other auxiliary locking 


and screws can be made to order, 


devices, simplifies design, and cuts assembly time. 





GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 
Screw Division: Box 24, Heath Street, Birmingham 18, Telephone: Smethwick 1441. Telex 33-239 $/WK/3826 
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AUSTIN 


USE 


CLANCEY 


jon VALVE GUIDES & ‘tacts? TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 












G-CLANCEY L'™- BELLE VALE - HALESOWEN 


TH LARGEST UANLFACTURFERS If VALVE GLIDES IVD TAPPFTS IN tO) 


TELEPHONE: CRADLEY HEATH - 69411-2-3 








INFRA-RED 
PAINT REPAIR 






or further information 
ite for publication H.O.3199 





THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 
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for better 


broaching 


Vertical Interna! 
Broaching Machine 
broaching Crown Wheels 
(bore 74°/9° diameter) 
fully automatic loading 


and unloading. 


Capacity : 5/50 tons. 

Broach lengths : 42/68 inches. 
Can be supplied for 

1, 2,3 or 4 stations. 


The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 
3/4 Cables Lapointe Watford 


British Made 
Telephone Watford 31711 /2 


Also The Lapointe Machine Tool Company Hudson Mass. USA 
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Sifbronze Welds are Good Welds. Whether for low 

temperature welding or for full fusion welding, there is a 33-rod 
range covering every class of gas-welding operation. 

Quality counts, and Sifbronze rods are first-quality rods 

and are made to BSS 1453 and BSS 2901. 


If you are not using Sifbronze, write now for full details. 


“SIFBRONZE 
WELDS STAY 
WELDED 


SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET, SUFFOLK. 





YOUR 
NEW 


~ Talk to 
Delaney Gallay 
about the Heater 


We have a very great deal of experience in the design and development of car heating, 
demisting and air conditioning equipment, together with extensive production capacity. 

Whilst you are still in the design stage, why not have a chat with us? We will be 
glad to design and produce something to suit your requirements. 


We are also specialists in radiators, tanks and presswork. 


valent ane My, Denies D a J an ey és a f || A LTD 


Telephone: GLAdstone 2201. 
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it’s so easy 
with 


Stainless 
Steel 


Fittings 


SHEFFIELD 


s and heat-resisting steels 


FIRTH-VICKERS STAINLESS STEELS LTD. 


is the only company in Europe to devote its activities exclusively to the production and development of stainles 
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MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with A.E.I. magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
A.E.I. equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enatles all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of A.E.I. crack 
detectors. Special equipment can, however, be made 


to order. 





The Metroflux Type “S" universal magnetic crack detector is Please write for full technical details, 
an extremely flexible umt. It is of great value for testing igi 
components of large size or awkward shape, and for routine and descriptive leaflets. 

testing of mass-produced components. 


Associated Electrical Industries Limited 


INSTRUMENTATION DIVISION—Scientific Apparatus & X-Ray Department 
Trafford Park, Manchester 17 








CENTRELESS 
GRINDING 





DEEP DRAWN 
DRAWING 








ou can Count on zzz 
Sra... ey 
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Vital links in controlled movement 
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For springs with 
the highest reputation 
and top performance 

specify SALTER 
all-action springs 

The applications for 

SALTER springs are wide and 

varied — from heavy machinery 


to finely balanced instruments 





SALTER 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 


ENGLAND 


a 
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From the LARGEST 


HEXAGON, BIHEXAGON, 
‘ SQUARE & BISQUARE FOR 

HAND, POWER & IMPACT. 

ENGLISH, AMERICAN, UNIFIED 

& METRIC SIZES. 4”, &”, 8", 4”. 

§," 3,” & 1” SQUARE & .448” 
j Hexagon drives. Nut sizes .152” 
; } to 3.150” across flats. 





TO THE smallest 


EXCLUSIVE Features- Made from 

Chrome Alloy Steel, Hot forged, 

Dimensional accuracy, Uniformity 

of shape, Maximum strength & life, OME ALLOY $7= 

Full nut clearance, Cleanest poss- ox < 

ible internal formation, mall TOOL UP WITH BRI (Oe 

S S 

£8vice 100% 


outside diameters. 





Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


82 Automobile Engineer, January 1960 











After a survey of your plant, we produce a 
tailor-made plan. This and the estimate are free. 














One overhead crane serves 40,000 sq. ft. 
with loads of up to 5 tons 


Areas of almost any size, with a span of up to 200 feet, can be served with 
a single long span Underslung Crane from British MonoRail. Loads of up 
to § tons can be moved with precision to any point in any place within a 
factory’s cubic area. These long span cranes need little headroom, and are 
light and flexible to handle. Their versatility and power of coverage lift 
awkward handling problems of every type from the factory floor. 


More advantages of MonoRail Underslung Cranes. All matcrials and track specially 
developed for the job. Rubber-tyred crane drive eliminates track wear. Standard track 
flange width. Wide range of interlocks, switches and lifts gives free flowing movement in 
all directions. 


A complete Overhead System. Long span Underslung Cranes are only part of the 
complete MonoRail handling and transfer system which can be tailored for every need, and 
which will enable the load to be transferred beyond the crane area to any part of the factory. 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 


BRITISH MONORAIL LIMITED - WAKEFIELD ROAD - BRIGHOUSE - YORKS - TELEPHONE: BRIGHOUSE 2244 


A member of 
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the New Speetol *::: 
UNIVERSAL STRAP CLAMP 


PATENT NO 
747778 








WIDE RANGE-EASY SETTING 


Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 















the forged strap to give any work height ; 
up to 33° with the standard bolt and 3 SIZES 
represents a big advance in clamping CLAMPING 









methods of this type. RANGE 


from 


Speed Tools Lt wee (3% 


VEREKER HOUSE, GRESSE ST. LONDON W1. Museum 1039/1099, res 














NRP 
CROMARD” thin wall liners 
specified in the NEW 
PERKINS SIX 305 and FOUR- 
LAYSTALL CROMARD LIMITED 
Dixon Street, Wolverhampton Telephone : Wolverhampton 26941 
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The truly superb new Vauxhal!! Crest 


e. Vauxhall rely 





adds beauty to performan: 


on Hardy Spicer propeller shafts 
and universal joints as with all their cars 
in the long years of the company’s 
history. Through their research and 
> more than 


development, Hardy Spicer have 






met the demands imposed by the challenge 
Product of the 
of increasing strain on transmission equipment. \ 


i 
_ =i a= 
re fs ° Fy oe ~ aw Birtield Group 


PROPELLER SHAFTS 





2191 (18 tines) 


HARDY SPICER LIMITED 


ER NGTON 


BIRMINGHAM 24 Telephone: Erdington 


CHESTER ROALI 
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‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 


technology. 
If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN yim 
ubber 


Solves your problems 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER + TELEPHONE 36531 








Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
fzom drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 





We also manufacture Rotary 
Cam and Profile Milling 


VJ] ENGINEERING CO. LTD. fypmapseetanesnrn. 
DB IL Me iATIT coe racing ane centring 


Machines, Special Machine 
Tools for High Production. 








NRP 15068 
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THE / FENNER-DODGE 
SC’ BALL BEARING PLUMMER BLOCK 


with these special 5 star features :+ 


%* A sealed bearing with relubrication facilities giving longer life under 
arduous conditions. 


%* Easy to fit housing designed to give adequate spanner room and elongated 
bolt holes allow lateral adjustment. 


%* Separate collar provides bearing to shaft fixing without distortion of 
inner race. 


*& Special seal designed for low frictional losses and keeps grease in 
and dirt out. 


%& Deep groove ball bearing with long inner race distributes loads over 


greater shaft area, and is fully self aligning. 
Send for leaflet 250/19 
‘ 


J. H. FENNER & CO. LTD., MARFLEET, HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD. BRISTOL, BURNLEY, CARDIFF, GLASGOW, 4 BOLT FLANGE BEARING 2 BOLT FLANGE BEARING 
HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 


NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. STOKE-ON-TRENT, 








LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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SINCE 1807 











- FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON :<E.C.3. Phone ROYAL 486! 








add LIGHTNESS to BRIGHTNESS 


—~ 
a> oP ae 


with 


“BRIGHT 


ALUMINIUM 


RE Pod 
Ray ee 
Ree coal 


~ 


Brightened aluminium its rapidly gaining more and more 

friends in the motoring world. Its astonishing brilliance | 
and extreme lightness are praiseworthy enough, but when i LONGER LIFE 

added to the fact that it can last the lifetime of a car it 

means no one can afford to ignore its capabilities. Why ad 1 


not write to us for details ? l EXTREME LIGHTNESS 


BRILLIANT FINISH 


-” 
- 
- 


THE LONDON ALUMINIUM CO-LID. 


WESTWOOD ROAD, WITTON, BIRMINGHAM.  Tel.: EASt 1561 
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BIEEINIGIN 
WATER COOLERS 


In any process in which heat must be 
removed by water, very attractive 
financial savings can be secured by 
continuously re-cooling and re- 
circulating the water. 


Consult us on your needs. 


HEENAN & FROUDE LTD $2 WORCESTER $3 ENGLAND 
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Commer TS3 front installation 


The Proved Method 
of Composite Springing 


with 
AEON 
HOLLOW RUBBER SPRINGS 


Provides a smooth variable suspension rate at low cost - 
Improved vehicle ride - Reduced spring breakage - No 
maintenance - Easy installation - Replaces conven- 
tional Helper springs. 


AS USED BY: 
Manufacturers: Atkinson Vehicles Ltd - 
=} Brockhouse Ltd - Carrimore Six-Wheelers 
Ltd - Douglas Equipment Ltd - Eagle 
Engineering Co. Ltd - E.R.F. Ltd - Fodens 
Ltd - Herbert Lomas Ltd - Scammell 
Lorries Ltd 
Fleet Owners: Barton Transport Ltd 
Bradford City Transport - Hovis Ltd - 
Huddersfield Joint Omnibus Committee - 
L.C.C. Ambulances - North Thames Gas 
Board - Shell International Petroleum Co. 





Special Kits available for: 
Bedford - B.M.C. - Commer - Dodge - 
Ford - Land-Rover 











Write or phone now for details : 

AEON PRODUCTS (LONDON) LTD 

665 FINCHLEY ROAD, LONDON, N.W.2 
Telephone: HAMpstead 9072 








THE ‘ 
—the PISTON with 
the low temperature 
ring belt 


Speciallleid 
-Wk wise 0 standardize 


SPECIALLOID LTD., 
BLACK BULL STREET, LEEDS, 10 


Telephone: LEEDS 31471/7. Telegrams: SPECIALOID, TELEX, LEEDS. Telex No. 55-108 
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GRANKOHAFTD 


INDUCTION OR NITRIDE HARDENED 


All-modern plant with quantity 
production capacity available for 


fully machined crankshafts 


A member of the Guest, Keen & Nettlefolds Group of Companies 


COMPANY LTD., PRECISION & GENERAL ENGINEERS 








ALDRIDGE, STAFFS ' TELEPHONE : WALSALL 6551/9 
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When talking 
PLASTICS... 





talk first to 


A complex component of many separate mouldings? 
A single unit? Whether the job is simple or intricate 
EKCO PLASTICS always mould to the same high 
standard. 

Many leading car makers value this. Rover use 
EKCO mouldings for the instrument panel and 
steering column of their new 3-litre. Hillman use 
EKCO mouldings for the steering column and 
warning-ligh: panel of the latest Minx. 

Here are just two important names who made sure of 
a first class job by talking plastics with EKCO. For, 
if it’s a question of plastics mouldings, EKCO can do 
it—and do it that much better. 


If you've a moulding problem, however 
complex, EKCO PLASTICS have the 
designers and engineers to help you solve it. 


| E KOO TICS for the motor industry 


EKCO PLASTICS LTD SOUTHEND-ON-SEA ESSEX 


wrPs-460 
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EKCO 


F8a] BRAKES 


E.300 EXHAUSTER 
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@ Very high efficiency @_ self-contained 


300 cu. ft. per hour @ low price @ other sizes available 


Vacuum Servos for any Vehicle. 


FEENY & JOHNSON LTD. 


134/136 EALING ROAD, WEMBLEY, MIDDLESEX 
Telephone: Wembley 4801/2 Telegrams: Feejohn, Wembley 
DHB/7462A 


The majority’ of chassis-built cars have 

chassis frames by John Thompson including 

the M.G.A. the Austin Healey and the 
Austin Gipsy. 


Equipped with modern plant on production line 
basis, with some of the largest presses in 
Europe, John Thompson Motor Pressings Ltd. 
serves the Automobile Industry with chassis 
frames and other pressed components 


JOHN THOMPSON 


| MOTOR PRESSINGS LTD 
‘36 Baariiitiisn 
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the spray 
gun for 
your 


This universal spray gun has every advantage a spray gun can 
offer. It will cope with liquid of any viscosity and has a range 
of nozzles to suit every need. It has been kept short to assist 
spraying inside a small radius or restricted space. Compare it 
with any other gun of its class and you'll soon discover why 
the A.|.D. 27 is fast becoming the first favourite of industry 
Fully descriptive literature is available on request. 


AIR INDUSTRIAL DEVELOPMENTS LTD 


Aidspray Works - Shenstone - Nr Lichfield - Staffs - England 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 4 Lailey Crescent, Willowdale, Ontario BA 1.2677 
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Remote 
Control 
Units 
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All types of Remote“Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 


for one reason only— 


they are probably the best. 


«a 


CablesLtd 





PACKINGTON HALL WORKS - LICHFIELD STAFFS | 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD | 


(tc RG APRS Sa wa | 
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For a q A range of popular sizes to suit 


any T slot or clamping height. 
No loose parts to lose. 
Each size adjustable for height. 
Any quantity Ex stock. 


ROCKWELL HELICAL CLAMPS 


ROCKWELL 


Also at: Birmingham-Telephone Springfield 1134/5 
Stock port-Telephone Stockport 524] 


BRITISH PATENT 


Write or phone for leaflet giving 
prices, sizes and full technical details 


WELSH HARP, EDGWARE ROAD, 
LONDON, N.W.2. Tel: GLA 0033 


Glasgow-Telephone Merrylee 2822 








. 


For hot pressings and stampings—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 


undertake machining where necessary and 


No quantity 


can work to limits down to ‘0005 


is too large, no job too 






complicated, no standard 


too exacting. 


In non-ferrous alloys 

including aluminium, brass, 
chromium-copper, cadmium-copper 
manganese bronze and nickel silver 


SUTCLIFFE 
SPEAKMAN 


Also castings in gun-metal, 
phosphor bronze and heat-resisting 
nickel chrome alloys. 


SUTCLIFFE, SPEAKMAN &CO.LTD* LEIGH’ LANCS. Tel: Leigh 94 
London Office : 2 CAXTON STREFT, WESTMINSTER, S.W.1. 


TEL: ABBEY 3085 
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DESIGNERS! THIS IS THE OWE 
REFERENCE BOOK TO SOLVE YOUR 
FLUID SEALING PROBLEMS — 
AND IT'S FREE! 





When you design 
Fluid Seal applications, 
don’t be without this 
valuable Reference 

Book issued by Pioneer. 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 

a wide variety of 
applications, how to instal. 
correctly with easy-to- 
follow illustrations for 

all the various types of seals 
produced by Pioneer, and a 
full range of available sizes. 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. 


Pioneer 


OILSEALING & MOULDING CGO. LTD 





Factory and Head Office: Cottontree Works, Colne, Lancs. Tel: Wycoller 471 (8 lines) 
rae [7 Ses eae — 
| Get vourcopy | | 
OF THE PIONEER | Sa $$ ______________} 

FLUIDSEAL 4 ADDRESS 


CATALOGUE | 


WOW mes 
MARK FOR THE ATTENTION OF | 
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The Automotive Chassis High-Speed Combustion 
Without Power Plant. 3rd Edition. Engines 


An authoritative exposition of Ameri- 16th Edition. ; ; 
can automobile practice. This valuable First published in 1912, this well-known 


P. M. HELDT S.A.E. book deals comprehensively with all standard _ textbook covers American 
aspects of frames, springs, axles, practice in the most comprehensive 

. wheels, tyres, drives, steering gear, manner. All aspects of the subject 

expla uns brakes, universal joints and differential are covered in great detail, including 

gears. 8}”X5”. 616 pp. 400 illustra- the design, production and testing of 

tions. 80s. net. By post 8ls. 9d. all types of petrol engines. Profusely 


principles and illustrated, this book is a complete 
treatise on current American practice. 
C 84” x5". 776 pp. 521 illustrations. 

. Torque onverters or 105s. net. By post 106s. 9d. 

practice bas 
ransmissions ° . ° 
High-Speed Diesel Engines 
° e 5th Edition. 7th Edition. 

un the American Describes the principles and operation For Automotive, Marine, Railroad and 
of all modern American types of auto- Industrial Use. A guide to American 
° mobile clutches and gearboxes. Fric- practice in diesel engines of the auto- 
au tomobile tion, automatic, hydraulic and electric motive type. Design, fuels and fuel 


injection equipment, supercharging, 
lubrication, operation and maintenance 


clutches are dealt with, and the chap- 
ters on power transmissions include 


industry electric, hydrostatic, hydro - kinetic, are among the subjects dealt with, and 
automatic and pneumatic systems. there is also a chapter on gas turbines. 
84”>5”. 476 pp. 285 illustrations. 84” x5”. 472 pp. 288 illustrations. 
70s. net. By post 71s. 9d. 65s. net. By post 66s. 9d. 


From leading booksellers. Published by : 
ILIFFE AND SONS LIMITED - DORSET HOUSE - STAMFORD ST., LONDON, S.E.1 








-I1F YOU MUST HAVE 





DESIGN or 





ACCIDENT... 


écé MALLEABLE —_ UTE 


WIRE THREAD INSERT 


C 0 &, E 6 G & Whether for incorporation in a new design or for renewing a stripped 


thread, Cross wire thread inserts are simple, accurate and effective. 
Normally made in high carbon steel, hardened and tempered, they 


SEND FOR DETAILS OF OUR FILM ‘‘ MODERN MALLEABLE’”’ are also available in stainless steel for ferrous applications (not 

" recommended for use with light metals), and in bronze for non- 
“MODERN MALLEABLE” (2nd Edition) If you have not had a copy, magnetic service. Send for full particulars. B.S.F., metric, 
kindly send us a P.C. We shall be pleased to forward one, post free. B.S.P., B.A., Whitworth, Unified, etc. 

















MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 « Grams: ‘CIRCLE’ BATH 


HALE. HALE tmireo ouniey port Stol 


ewones yietow ier 
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High precision engineered 
components with an 
established reputation 
for quality ... 

Minor items maybe... 
but of major importance 
to the efficiency of the 
modern motor vehicle. 


Water Pumps, Oil Pumps, 
Steering Idlers, 

Clutch Plates, 

Gear Change 
Mechanisms, 

Bearing Boxes, 

Brake Drums, 

Push Rods, Ball Pins, 
Shackle Plates, 

Axle and Hub Assemblies, 
Thrust Plates and 
Assemblies, 

Machined Components 
of all kinds. 


y 


ay 





eR 


CONCENTRIC MANUFACTURING (O., LID. 50.4... case 201.2345 


TYBURN ROAD - BIRMINGHAM 24 
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Astronomical proportions 


We mustn't exaggerate : 
the demand for 
GF Malleable Castings 
isn’t quite of that order. 
Not yet. But it does grow | 
at a most impressive rate. 
Not surprising, of course. 
They are tougher, 
more accurate, 
| 
| 











SHAPED FOR 
PARTICULAR NEEDS 


The variety of shapes within 
an orchestra ts not unfamiliar 
but the shapes demanded 

by modern industry are often 
extraordinary. For all shapes 
and specifications, Aston 
nevertheless guarantee the 
highest accuracy and quality 
in all their presswork 

in brass, bronze, copper, 
aluminium, or tin plate 


4 STON FOR PRESSINGS fl | 
Y owns | on satu ry 


(* Registered Trade Mark) and Aston Jack Chains 














more “ machineable*’ than most, 
and they really do 

cut production costs, 

particularly where 

large quantities 

are concerned. 







ASTON CHAIN & HOOK CO. LTD., BROMFORD LANE, BIRMINGHAM 24 
Tel.: ERDINGTON 2235/6/7. Grams.: ‘‘Chainwork’’ Erdington 6 








A useful Book for Garage 
Proprietors and Managers 
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By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.I. 


‘a The author of this book claims that a possible 
In the long run you will prefer outlet for new business lies in developing an 
F . organised service of engine tuning and 
testing. This service may comprise a 
reception department, a_ self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
instaiiation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 





BRITANNIA IRON AND STEEL WORKS LIMITED 


BEDFORD Telephone: Bedford 67261 ENGLAND 
Obtainable at all booksellers. Published by : 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 


bis/02 


A member of the GEORGE FISCHER group (Switzerland) 
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Shipping Gars at Erith... 


Every up-to-date facility and the most 


modern and complete equipment is offered 
at our new Erith Wharf on the Thames for 
the reception, by road or rail, of motor 


vehicles and for their shipment overseas. 


CORY BUILDINGS 
FENCHURCH STREET 
LONDON €E.C.3 


Telephone: ROYal 2500 
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Why pre-assembled 
lockwashers and screws ? 


1.7 


Placing lock washers on With SEMS the washer 
screws takes time—costs and screw are supplied as 
money a manufactured unit, cut 


SEMS eliminate _ this. handling, assembly costs. 














SEMS washers fit closer 
under head, tapered. twist- 
ed teeth lock tighter. 


With SEMS, washers are 
held on by the screw’s 
rolled threads. Washer 
losses are eliminated. 














EMS 


Registered Trade Mark 


PRE-ASSEMBLED ‘‘SHAKEPROOF”’ 
LOCK-WASHER & SCREW UNITS 


BARBER & COLMAN LIMITED 
BROOKLANDS « SALE - CHESHIRE 


TELEPHONE: SALE 2277 (4 lines) GRAMS: ‘* BARCOL”’ SALE 


=" 





SHAKEPROOF & LOCK WASHERS 


a 
COLMAN 


SHAKEPROOF THREAD CUTTING SCREW 
SHAKEPROOF SEMS 








TRADE MARK 





Now even closer 
tolerances on Habershon 
cold-rolled strip 


New, fully-automatic electronically 
controlled plant in operation at 


Holmes Mills 


Now you can depend even more on the traditional 
‘quality in quantity’ of Habershon steel strip. 


Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
this is made possible at Habershons by the 


recent installation of completely automatic plant. 


Progress is our greatest product 


Habershon 


STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LIMITED, ROTHERHAM 


Telephone : 2081 (6 lines) 


LONDON : Enterprise Works, Angel Road. Edmonton, N.18 
° Telephone : Edmonton 5081 

BIRMINGHAM : Daimler House, Paradise Street, Birmingham, | 
Telephone : Midland 1966 
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PREFER THE 


Cuicker Mend Payer / 


No* queueing up to dry, and constant complaints about wet or 
grubby towels, when SPIRAL TUBE “Air Towels” are installed ! 
Designed for high-speed hygienic drying of hands, face and arms and 
hair, the “Air Towel” never gets wet. Deals with up to 40 persons 


per dryer per 5 minutes. Slashes towel costs. Prevents spread of 
infection. Operates from factories’ own steam or H.P. hot water 
- supply. A self-contained unit— easy to install. Robustly constructed 
The Spiral Tube “ Air- 
Towel” has been awarded 
the certificate of the 
Royal Institute of Public 


Health and Hygiene for P 
ae A See the air towel é 
Hygienic Merit. demonstrated on TV 
Industrial Adver- 


tising Magazine, PERGONAL DRYER 
% Write NOW for full parti- Saturday, January 


culars to: Air Towel Division, 30th — Hidtands. SPI RAL Tu BE 
PaooucT 


(Dept. A.E.) 


for long trouble-free service. 2-, 4- and 8-man models available. 








Patent No. 809266. Regd. Trade Mark No. 742754 





THE SPIRAL TUBE & COMPONENTS CO. LTD., OSMASTON PARK ROAD, DERBY 


Telephone: DERBY 48761 (3 lines) 
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NEW 13th EDITION NOW AVAILABLE 


A standard work 
brought right up to date 


by Donald H. Smith M.I.Mech.€. 


Provides detailed information on the characteristics of high-speed diesel 
engines and their fuel injection equipment. The latest trends in fuel 
injection practice, combustion chamber design and fuel and lubricant 
developments are covered, engines for road, rail, marine and industrial 


uses are discussed and principal British, American and continental engines 


in current use are reviewed. 


oe The Modern Diesel 


from leading booksellers 





Over 96,000 

copies sold 
Published by 

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 





LONDON BRANDLONDON BRANDLONDON BRANDLONDON BRAND 


The Buyer asks: 


Wty leadeowped sheers? 


@ Because they are made 

by the hot-dipped process 

\ which gives a_ heavier 
coating, ensuring lar more 


durable protection 










@ Because no material is 
more versatile or more 
readily fabricated. Solder 
ing, in particular, can be 
easily carried out. 


@ Because the steel base 
used is of the finest quality 
procurable 


@® LONDON BRAND 
Leadcoated sheets are 
available for prompt de- 
livery in a wide range of 
sizes, and are also supplied 
in additional sizes to meet 
special requirements 


BRAND LONDON BRAND LONDON BRAND 
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@ A wealth of useful data is offered in our 24-page Brochure. 





z 

ro) A copy will be gladly sent on request. — | 
le) 

z 

ONDO z 
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LONDON BRAND BRAND LONDON BRAND 





TINNED & LEADCOATED STEEL SHEETS 


STOCKED BY LEADING MERCHANTS 


SHIMWELL & C2 LTP 


Manufacturers since 1875 
WELLINGTON ROAD - LEYTON - LONDON, €E.10 


Telephone: LE Ytonstone 2281/3 


COLLIER & COLLIER LTD. WORM DRIVE 
NORTH MORETON, DIDCOT, HOSE CLIP 


BERKS. - - ENGLAND Phone : DiDcot 2046 





$37 


102 Automobile Engineer, January 1960 














Are you satisfied wit ious cutting fluids ? 







To give satisfaction,a cutting fluid must perform five 
functions efficiently, namely, 
Cool the tool, the chip and the workpiece. 
Lubricate the cutting edge of the tool 
Flush swarf away from the cutting area. 
Enable maximum cutting speeds to be 
maintained. 
5. Protect the work and the machine against 
corrosion. 
If the cutting fluid you use at present disappoints you in any of these 
categories, it’s time you investigated the FLETCHER MILLER range. 
FLETCHER MILLER cutting fluids have proved themselves in action 
on every type of machining operation. They offer many advantages to 


Pwne 


every engineer seeking higher output, better finish or reduced costs. As a 
first step, ask for our booklet SP. 173 “‘Cutting Fluids” which describes 
the complete range. 


Ihe premier general-purpose soluble cutting 
fluid. It services an astonishing range ot 


. ° operations successfully and frequently can be 
CHU standardised throughout one or more sections 
of the machine shop. Moreover, it is really 


economical—dilutions of up to 1:60 are not 
uncommon in soft water arcas 





specify FLETCHER MILLER [  COOLEDG! 














FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone : HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 


cra 


are vou MASS -producing 


-_ 
ba » = Better see us about the castings. ; 
P 4 NA & ) You'll want a continuous supply of exact, ( 
| 


‘ flawless castings and we have the technical 

\F. p teamwork to give it to you. See us soon. 

i \ (\} i, pr let our design engineers in on the ground ¢ 
as fh \ \\ ‘ Se Vi floor. That way—without departing from \™& 





= lagen | your essential specification— you can be sure 

* a that the fina! casting is completely free 

j from hidden structural fault. And when 

production begins, leave it to our metallurgists 

and foundry engineers to ensure that the soundness and accuracy 
of every casting is faithfully maintained. 


CASTINGS FROM A FEW 
OUNCES TO TEN TONS... 
in ‘phosphor-bronze, manganese-bronze, 
aluminium-bronze, gun-metal, and light SS 
alloys. Specialists in high-tensile alumin- 
jum-bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings, and chillcast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 foot lengths 


NON-FERROUS CASTINGS 


~. 





HIGH DUTY IRON CASTINGS - PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184,5/6, LONGPORT, Phone: Newcastle, Staffs 51433/4 
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Classified Advertisements 


RATE 4d. 


PER WORD :- 


MINIMUM 4/- 


Each paragraph ~+>~ged separately. Box number 5 words plus 1/- 


Advertisements for the February 1960 issue should be to hand not later than first post 27th January 


SITUATIONS VACANT 


JeIRM in Southern England, manufacturing 
components for the motor industry, requires 
Design Draughtsmen and Junior Draughtsmen 
Experience of gravity die-casting an advantage 
Write, stating age, details of experience, qualifica 
tions and salary required, to Box No. 6402, c/o 
Automobile Engineer {5712 


Government 


Two Engineers required by 
Department Inspectorate for Test House at 
Farnborough, Hampshire, to assist Engineer in 


charge of Oil Test Laboratory in mechanical 
testing of lubricants and survey and experimental 
work associated with development of mechanical 
test procedures; attend meetings and take active 
part in working groups, prepare statements and 
reports; and assist in approval and subsequent 
control of commercial laboratories. Qualifications 
Corporate membership of Institutions of Civil 
Mechanical or Electrical Engineers or equivalent 
Experience of engine test work and plant instru 
mentation, and procedures associated with such 
installations, essential. Knowledge of gears and 
problems of extreme pressure lubricants and/or 
testing of lubricants to British Standards Speci 
fication 1905 and Ministry of Defence Specifica 
tion DEF.2101, and general problems of lubrica 
Salary: £780 (age 25 £1,220 


tion, an advantage 

per annum Appointments not established but 
opportunities to compete for establishment may 
arise Forms—-Ministry of Labour, Technical 
and Scientific Register (K), 26 King Street 


S.\W.1, quoting C880/9A 
1960 {s 


London 


Closing date 
24 February, $715 


\ 


} 
| 
¥ 
j 





For automatic and 
capstan precision parts—in any metal—to 
your own specifications .. .consu/t the 
specialist machinists. 


LF.V., DAL, D.LArm, ARB. Fully 

Approved. 
REPETITION 
PARTS from the 
BAR ny .... 

Telephone: 

Sresdwol 

and 1757 





ey 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
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(No responsibility accepted for errors) 


SITUATIONS VACANT 


Company in Southern 


M AJOR Petroleum 
+ for an Automobile 


Ireland have a vacancy 
Engineer possessing Corporate Membership of 
the Institution of Mechanical Engineers or its 
equivalent. Preference will be given to an appli 
cant who has served an apprenticeship with a 
heavy vehicle manufacturer, and to a candidate 
between thirty and thirty-five years of age The 


starting salary will be commensurate with age, 
qualifications and experience Ihere is an 
excellent pension scheme, and good prospects 


for a keen man of ability and intelligence. Apply. 
giving full details of education, qualifications, age 


and e>perience to Box No. 6401, c/o Automobile 
Engineer 
PATENTS 
THE Proprietor of British Patent No. 758330, 
entitled “‘Automobile Door Hinge’’, offers 


same for licence or otherwise to ensure practical 
working in Great Britain. Enquiries to Singer, 
Stern & Carlberg, 14 E. Jackson Blvd., Chicago 4, 


Illinois, U.S.A {5714 
THE Proprietor of British Patent No. 754947, 

entitled “‘A Device for Transporting Loads 
such as Automotive Vehicles or Freight’’, offers 


same for licence or otherwise to ensure practical 
working in Great Britun Enquiries to Singer 
Stern & Carlberg, 14 E. Jackson Blvd., Chicago 4 
Illinois, U.S.A {S711 


TUITION 
M.I.M.1L., City & Guilds, A.M.I.Mech.E., 
etc., on ““No Pass-No Fee”’ terms. Over 95% 


For details of Exams and Courses in 


successes 
all branches of Auto, Diesel, Aero. Mechanical 
ing.. etc.. write for 148-page Handbook——Free 
B.L.E.T. (Dept. 643), 29 Wright's Lane, London 
W.8. {S672 





COVENTRY TECHNICAL COLLEGE 


COURSE ON 
**METALLURGICAL FAILURES IN 
MECHANICAL PARTS”’ 


A short course intended for 
Metallurgists and Engineers will 
be held on Thursday and Friday, 
18th and 19th February, 1960. 
Course Fee: 1 Guinea. 


Particulars and application forms from 
Head of Chemistry Department. 














| 


BOOKS 


i] ESISTANCE Welding in Mass Production 
By A. J. Hipperson, B.Sc (Eng.), A.M.Inst.W.. 
and T. Watson, M.Inst.W. The ground covered 


by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particalir reference is made 
to design and production requirements. 21s. net 
from all booksellers By post 22s. Id. from 
lliffe & Sons Ltd., Dorset House, Stamford 


Street, London, S.E.1 


Efficiency: Maintaining Per 

formance with Electrical Test Equipment. By 
; Lawson Helme, A.M.A.E.T., A.M.1.M.1 
Intended for managers and operctives in the 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning and 
maintenance department, supported by compre- 
hensive electrical service The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser 
vice, and such matters as publicity methods 
charges, operating an economical schedule of 
work, etc., 10s. 6d. net 
from all booksellers by post from The 
Publishing Dept., Dorset Stamford St., 
London, S.E.1 


A UTOMOBILE 
E 


are all covered in detail 
lls. 3d 
House, 


For all 

types of 
BOLTS, NUTS. 
SCREWS & 
STUDS... 











CONTACT 
J 
Soma laksclen & SON LTD 
ALTRINCHAM ST,, MANCHESTER J. 
LONDON W. Kelway-Bamber 4 Co. Ltd., 


Room 7, 70, Victoria Street, London, $.W.1. 
Tel: Abbey 6860. N.E. COAST Fasteners Ltd., 
2, Hall Street, Barnard Castle, Co. Durham. 
Tel: Barnard Castle 3172 





dm SM 46 








COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 


imperial Works, 
LONDON, S.E.1 


Telephone: HOP 1784 














TO LET 
ACTON N.W.10 
52,000 sq. ft. $/Storey Factory 


of brick construction with concrete floors 
throughout. Exceptionally good headroom 
Two storey office block. Al! main services 
Good access for large vehicles into the 
premises. Renc £13,500 p.a. or offer. Act 
L/hid int. available 





KING & CO. 


Factory Agents & Valuers 
71, Bishopsgate, E.C.2. 


LON. 7201 


FOR SALE 
HERTFORD 


54,000 sq. ft. $/Storey Factory 


of brick construction with concrete floors 
throughout. Modern office accommodation 
All main services. Excellent vehicle access 
Close to town centre with road and rail 
facilities. Freehold £85,000 or offer 


Detai/s of these and other properties throughout the U.K. supplied on requ. st 
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Fot Maximum Fieduction 


Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
s 


bearin zg 

Powerful metal-to-metal cone clutches 
transmit power through ground 
gears 


| 


— 





New features include p d hydraulic per " 
speed change systern allowing for setting any operation 
speed whilst the previous operation is running. Maximum . 
production is ensured by making full use of Tungsten 
Carbide cutting tools 








fl sary y (lta 





Ward mg > fda fate 


TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK Wee be ea 


TELEPHONE SELLY OAK 113! 





> => eZ, 
YS 2 - é Py 
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ESaINGS 


B. PRIEST & SONS LTD. otp nite - stares - ENG. 


Telephones: CRADLEY HEATH 66501/4 Telegrams: “BOLTS OLD HILL, CRADLEY HEATH ”’ 
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A MEMBER 
OF THE 
TRIPLEX 
FOUNDRIES 
GROUP 



















ALLOY IRONS 


NGS 


We make CASTINGS 
in Both Large & Small 


quantities for 
ALL TRADES 





TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 


TIPTON - 


Phone : 


STAFFS. 
TIPTON 1293 
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...1N the right place 


...at the right time 


... that's the secret of successful chassis lubrication. Write for descriptive leaflet 
And it's the ability of the Clayton Dewandre Automatic system © Se tater 6nd aitin tiie 
to do just this that makes it an all-the-way winner. . system lasts life of vehicle 
especially if fitted right from the start when ordering a new vehicle. No maintenance required —just 
C.D. Automatic Chassis Lubrication goes right to the heart of the problem REED She CeSST eee oe 
A constant supply of oi! is pui*ned to all the vital points while 24 or 36-point automatic systems 


available for short-run vehicies 
your vehicle is on the road, saving oil and maintenance time. This supply 


24 to 72-point mechanical systems 


through individual pressure-feed lines extends the life of each for long-distance vehicles. 


bearing by up to ten times! That's why over 60,000 Clayton Dewandre 
lubrication systems are now in daily use... why Clayton Dewandre have a 


reputation of pre-eminence in the field of road vehicle equipment. 


WAL) 4/1) See 


AUTOMATIC CHASSIS LUBRICATION 


TITANIC WORKS . LINCOLN . ENGLAND . TELEPHONE: LINCOLN 25272 


L277 
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Automatic choice for the housing of 
the petrol-saving Laycock overdrive was 
a Birmal aluminium die casting—aluminium, because 
it combines pressure tightness with dimensional accuracy and 
easy machining; Birmal, because no one Knows more about 
econ omy light alloy foundry techniques or has greater applied skill. 
Birmal have an unsurpassed talent for meeting the exacting 
requirements of the motor car industry. They produced 
the first die cast piston. Now they supply a wide range 
d 2 of dependable car components which includes gearbox 
over rive and torque converter casings, axle gear carriers, oil sumps, 
cylinder blocks and heads. And in the drive for more efficient, 
more economical, more dependable motoring, Birmal castings 


will continue to play an ever increasing part. 


British made - Birmal cast 





The Birmal foundries produce sand and 
gravity die castings in aluminium alloys, 
and pressure die castings in alumium, 
magnesium and zinc alloys. 

Our technicians will be glad to discuss 
your metallurgical problems, 

casting designs, and to suggest the most 


By courtesy of 
economical production processes. 


Messrs Laycock Engineering Ltd. 











<I: A MAL > Birmingham Aluminium Casting (1903) Co. Ltd 


BIRMID WORKS SMETHWICK 40 STAFFS 








